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| with a triple expansion of 100-octane 
aviation gasoline facilities, the refining division of 
the petroleum industry now faces the prospect of 
providing additional quantities of toluol as well 

as raw materials for the manu- 


More Big facture of synthetic rubber. 
These are the consequence of 
Jobs Ahead the turn of events in the Orient. 


The industry is well on its 
way toward the desirable accomplishment of 150,- 
000 barrels daily of 100-octane aviation gasoline. 
Plants building and to be built will accomplish 
the output. 

No figures have been given as to the amount 
of toluol the industry should produce. Given the 
equipment, however, providing the product is sim- 
ply a. matter of plant operation. Fortunately the 
industry had the processes well in advance of the 
need. 

Synthetic rubber is the most pressing problem. 
Crude rubber requirements of the nation are 600,- 
000 tons each year. Whether this will increase as 
a war requirement or decrease through curtailment 
of civilian needs is not known. The Netherlands 
Indies have been the source of 90 percent of the 
annual requirement. Whether this source will be 
cut off for a long period depends on military opera- 
tions now in progress. 

Plant projection for annual production of 40,000 
tons of crude rubber equivalent is now under way. 
Natural gases and refinery gases are the chief 
sources of the raw materials required in the sev- 
eral processes. How long it will take to provide 
sufficient plant capacity for providing more than 
a half million tons of crude rubber defies calcu- 
lation. Certainly it will further complicate the 
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limited steel supply available to the industry. 
These are problems the industry must solve 
promptly. 


i= rush of throwing a nation into war gear 
adds up to confusion for the individual. There are 
executive rulings, decision of the petroleum coordi- 
nator, priority orders and financial decisions. If 

‘ the men who must consider these 


One Order things are not bewildered they 
have capacity for absorbing details 
Is Clear beyond that of the average man 


with a single task to accomplish. 
It is fortunate that the men who man the process 
equipment of the refining industry need not reach 
out for this confusion. To each there is one clear 
order—to do the job at hand more efficiently than 
ever before. A million men, working thoroughly 
but not hastily, will do more to produce a stock- 
pile of 100-octane aviation gasoline than all the 
orders that must of necessity be issued. 

The level of the fuel tank must rise, however 
much the demand increases. After technologists 
and pilot-plant builders have completed their work, 
the job of operation passes to men who must learn 
what to do, then do it with precision. 

Although the scope of the refinery worker may 
be limited in activity it is unlimited in effect. The 
example of precision workmanship will spread 
throughout a plant. The accomplishment of day 
after day without accident will spread throughout 
an industry. The increase in fuel and lubricant 
output that will come out of such workmanship 
will spread to the limits of the fighting fronts. 

Thus the best workman on the refinery yard will 
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have a part in doing a job which no one desires 
but all accept. 

One clear order out of all the confusion is the best 
piece of workmanship the individual can produce. 


Ag PART of an address at Worcester, Massa- 
chusetts, September 20, in dedicating a new gaso- 
line line, Alexander Fraser, president of Shell Oil 
Company, made this summary of the unique posi- 
tion of the petroleum in- 
dustry in the national 
defense program: 

“The oil industry oc- 
cupies a unique niche in 
the industrial world. It provides its own trans- 
portation. It may come as a surprise to you to 
learn that out of the 150,000 tank cars only about 
10,000 are owned by the railroads and many of 
these cars are utilized to move products for rail- 
road use. It is generally recognized that if the oil 
industry had to depend upon outside sources for 
its transportation, nothing like the present high 
state of efficiency would have been achieved. 

“Here we have a picture of a system of private 
enterprise at work. Here is an industry which 
has invested nearly two billion dollars in trans- 
portation facilities without benefit of land grants 
or government subsidies. Here is a private indus- 
try cooperating with government in the present 
emergency by doing everything possible to make 
certain a constant and adequate supply of petro- 
leum products. I feel we can all be justly proud 
of an industry whose development and progress 
has benefited every citizen and through that 
development is today probably in a better position 
than any other industry to meet the unprecedented 


Accomplishment of 
Private Enterprise 


demand of our emergency program for national 
defense.” 


Q, A SUDDEN a six-inch nipple has become a 
jewel of high value. The estimate applies to weld- 
ing electrodes, wrenches and screw drivers. 
The petroleum industry faces the obligation of 
turning into the junk pile each 
Jewels of tiny piece of metal or other ma- 
terial which can be reworked into 
High Value finished equipment. At the same 
time it must meet the other obli- 
gation of turning none of these to the junk pile 
until it has done its full measure of service. 
Elaborate systems are being set up for prolong- 
ing the usefulness of equipment as well as for 
diverting spent equipment into proper junk chan- 
nels. Inspection, reclamation and record keeping 
will make an imposing contribution to the effort. 
Perfection, however, will come when men han- 
dle equipment and tools in the light of value 
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rather than cost. What a new piece of equipment 
may cost is not today the true measure of its 
value. It may be difficult or impossible to get the 
equipment, regardless of its quoted price. It is 
time to look upon equipment as irreplaceable. 


Now that the status of the United States has 
passed from defense to war, withholding informa- 
tion from the enemy becomes essential. All too 
often the individual gives no consideration to what 
may be gleaned from ordinary 
conversation. 

The office and plant workmen 
of the refining industry will do 
well to speak not at all of busi- 
ness activity when off duty. What may seem to 
be a bit of trivial information may become of value 


Go Mum on 


Shop Talk 


when related to known facts. 

The intelligence workers of the enemy work on 
a vast mosaic. Piece by piece they lay down facts 
and rumors with the hope that the more that is 
added the more the picture will reveal the course 
of military information. 

Mere mention of clearance of a cargo of gaso- 
line could become the fact that would give mean- 
ing to otherwise unrelated bits of information. 

The less men say about their daily work the less 
the enemy will know about the industry. 


R ARELY does the hospital staff of the modern 
refining plant come in for mention, Plant opera- 
tion is so wrapped up on processing, chemistry 
and personnel management, that physicians and 
nurses are taken for granted. 
Recently at a refinery gate 

a convalescent workman 
Doctor paid this compliment: 
“The old doc will get you 


Company 


goin’ if anybody can.” 

His tribute was to a complete medical staff, 
which has hospital equipment to match any re- 
fining equipment in the land. In particular the 
workman was giving praise to the head physician, 
whose foremost job seemed to be that of talking 
with each individual that comes to the hospital. 
He saw them all, although younger men attended 
to diagnosis and prescriptions. 

It is the physicians and the nurses who keep 
men at a fettle to compare with what mechanical 
and chemical engineers do with vessels, pumps 
and beakers. Theirs is human engineering. They 
build morale by doing a good job and revealing 
personal interest. 

Labor agitators have found the petroleum in- 
dustry difficult to disrupt. In part the allegiance 
of the working staff is due to the contacts with 
the medical staff. 
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Continental Plant Designed 





For Flexible Operation 


| * OPERATION less than a year, the new 10,000 
combination unit of Continental Oil Company at 
Lake Charles, Louisiana, is demonstrating a high 
degree of flexibility as an installation embodving 
modern refining methods. Outstanding features of 
this unit are: a close integration of crude distillation, 
visbreaking, gas-oil cracking, naphtha reversion, clay 
treating, debutanization, thermal polymerization; 
catalytic alkylation; ability of portions of the unit to 
function when other parts are not operating; cen- 
tralized control of entire unit; manufacture of high- 
octane gasoline, including aviation alkylate, from 
field gases; and ability to produce a wide variety of 
products by change of operating conditions. 

The Lake Charles plant was designed to charge 


January, 1942—A Gulf Publishing Company Publication 


Ville Platte crude, a low-sulphur oil containing 35 to 
40 percent of 400 end-point gasoline, although Tepe- 
tate crude is also being processed. Alternate design 
conditions called for (1) charging 7000 barrels per 
day of crude and about 6100 barrels of 70-pound 
R.V.P. field casinghead or (2) 10,000 barrels of crude 
and 6100 barrels of raw casinghead. Specified yields 
were set for either condition. In general, operation 
has coincided closely with design conditions both as 
to yields and quality of products. In addition the 
unit has been producing alkylate. 

Both the Ville Platte and Tepetate crudes are 
stabilized in the fields by removal of propane and 
some of the butanes. Gases lighter than these also 
are removed and used for pressure maintenance of 
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the oil sands. Propane and butanes are blended with 
natural gasoline and the blend is carried by pipe 
line to the refinery. The crudes are also piped in. 
A desirable characteristic of these feed stocks is that 
they are relatively free of sulphur. This made prac- 
ticable limited use of alloy steels. 


Operation of Unit 

Operation of the unit consists of four fundamental 
steps: crude distillation, cracking (including rever- 
sion), thermal polymerization, and sulphuric-acid al- 
kylation. The entire unit need not be operating at 
any given time, a fact of importance when some por- 
tion needs to be shut down for cleaning or repairs. 
The cracking system, of course, can run alone as long 
as the crude system is functioning. The casinghead 
stabilizer can run alone. The alkylation system can 
operate if the cracking system is on stream. The 
polymerization system can run if aided only by the 
casinghead stabilizer. These processes are shown in 
their interrelation on the flowsheet. 

In the distillation stage, the crude charge, after 
receiving preheat largely from the hot-oil streams of 
the cracking operation, enters the crude heater in 
the combination crude-heating, visbreaking and gas- 
oil-cracking furnace, although at high charge rates 
the crude may receive additional heat in exchange 
with gas oil leaving the convection section of the 
gas-oil-cracking coil. The crude emerges from its 
carbon steel heater coil and flows into the crude frac- 
tionator. Three specification products, consisting of 
excess naphtha, kerosine or No. 1 distillate, and 
diesel or No. 2 distillate, are taken from the stripper 
attached to the crude fractionator. Ordinarily no 
excess naphtha is stored, all the naphtha being 
pumped to the reversion coil, but at high charge 
rates some excess is produced. Part of the distillate 
normally goes to the absorber as lean oil and even- 
tually enters the gas-oil-cracking coil. 

From the top of the fractionator light virgin gaso- 
line of about 300° F. end point is taken, debutanized, 
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Raw natural gasoline comes‘to the plant for stabilization and 

fractionation. Towers above are the depentanizer on the 

alkylation unit, the stabilizer, depropanizer and the isobutane 
column. 


Below the furnaces in the foreground are the three-coil 
topping and cracking unit, the gas reversion furnace, and 
the thermal polymerization unit. 


Alkylation unit 


given a light doctor treatment and sent to storage. 
Butanes from this gasoline go to the high-pressure 
gas separator. Reduced crude from the bottom of the 
crude fractionator is pumped to the evaporator in 
the cracking system and ultimately becomes part of 
the charge to the visbreaker coil. 

In the cracking operation three coils are used for 
segregation of cracking stocks. Two of these, the 
visbreaker and gas-oil coils, are in the combination 
furnace where the crude is heated. Charge stock for 
the visbreaker is pumped from a collecting pan in 
the evaporator and consists of reduced crude and 
heavy recycle oil; This mixture, after being pumped 
through a chrome-moly coil, joins the products from 
the gas-dil-cracking coil and flows to the top of a 
soaking drum where additional reaction time is se- 
cured before the mixture at last leaves the base of 
the drum and flows into the lower part of the evapo- 
rator, Charge stock pumped to the gas-oil coil con- 
sists of a mixture of condensed heavy vapors taken 
overhead from the evaporator and virgin gas oil 
entering the bubble tower as rich oil from the ab- 
sorber. This mixture enters the coil from the base 
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of the bubble tower. It is cracked in a coil composed 
largely of chrome-moly alloy. The transfer line prod- 
ucts combine with those from the visbreaker coil and 
flow to the top of the soaker. 

The third cracking operation occurs in the 3-coil 
naphtha reversion furnace. The naphtha charge to 
this furnace consists of naphtha from the crude 
stripper tower. Prior to being mixed with the light 
hydrocarbon charge with which it is to react, the 
naphtha is pumped through a coil consisting of 
carbon-moly and chrome-moly tubes. The hydrocar- 
bon charge to the furnace consists of liquefied normal 
butane taken from the top of the alkylate debutan- 
izer. Butane is pyrolized in a separate coil. The 
pyrolized gases then combine with the cracked 
naphtha from the naphtha coil. The mixture then 
passes through a soaking coil consisting of chrome- 
moly tubes, is quenched with gas oil from the bubble 
tower and carried into the bottom of the evaporator 
along with cracked products discharging from the 
base of the soaker. 

Cracked liquids and gases produced in the vis- 
breaking, gas-oil-cracking and naphtha-reversion op- 
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erations ultimately flow into a common point, the 
evaporator. Residual fuel of 8-10° API is discharged 
from the evaporator base, cooled and sent to storage. 
Overhead vapors from the evaporator flow into the 
lower part of the bubble tower. Gas oil from the 
bubble tower bottom is discharged into the gas-oil- 
cracking coil. Bubble tower overhead vapors pass 
into two clay towers where gum-forming unsaturated 
compounds are polymerized and ultimately returned 
to the evaporator to be cracked. 

Gases and condensate leaving the clay towers pass 
into an afterfractionator. Heavy condensate from the 
afterfractionator base is returned to the evaporaior. 
Afterfractionator overhead vapors, consisting of gas- 
oline and light gases, pass through a condenser and 
enter into a high-pressure gas separator along with 
butane from the virgin-naphtha debutanizer. Gaso- 
line leaves the separator and flows into the cracked- 
gasoline debutanizer, where debutanized motor gaso- 
line is produced. This product is blended in a pro- 
portioning flow controller with normal butane from 
the alkylate debutanizer and is caustic washed, cop- 
per treated and sent to storage. Uncondensed gases 
from the top of the cracked gasoline debutanizer are 
returned to the absorber along with high-pressure 
separator gas composed of butanes, butylenes and 
lighter hydrocarbons. Absorbed gases are taken back 
to the bubble tower. Absorber overhead gases make 
up part of the residual fuel gas produced on the unit. 

Polymerization and alkylation comprise the re- 
maining pricipal operations of the unit. The polymer- 
ization furnace charge consists of liquefied C, and C, 


hydrocarbons accumulating in a feed drum at the 
lower right of the furnace feed stripper, and recycle 
from the stripper. Liquid hydrocarbons enter the 
feed drum from four sources. One source is normal 
butane from the alkylate debutanizer. A second is 
propane which enters the combination unit in the 
field casinghead charge, leaves the top of the casing- 
head stabilizer, enters the depropanizer and goes 
from the top of the depropanizer into the feed drum. 
The third source is a mixture of propane and propy- 
lene which leaves the top of the cracked-gasoline 
debutanizer, enters the depropanizer and emerges 
from the top of this tower along with the propane 
from the field casinghead. The fourth is a stream of 
propane and propylene, discharged from the alkyla- 
tion refrigeration system and combined- with the 
stream leaving the cracked gasoline debutanizer. 
Pumped from the feed drum, the liquid hydrocarbons 
pass through the polymerization furnace _ tubes, 
largely chrome-moly alloy, and enter a partial stabil- 
izer, from the bottom of which the polymer and some 
butanes are discharged and returned to the evapora- 
tor of the cracking system. The polymer gasoline 
thus becomes part of the total motor gasoline pro- 
duction. Vapors from the partial stabilizer flow to 
the furnace-feed stripper, where condensibles are 
separated and recycled to the furnace. Stripper over- 
head gases become part of the residual gas produc- 
tion of the unit. 

In the alkylation opération iso-butane reacts with 
butenes, with sulphuric acid as a catalyst, to produce 
a high-octane material from which a light cut con- 





Transfer pumps are housed behind the control room. Both steam and electric motor 
driven pumps are used with each power equally divided as to pumping units. 
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Heat exchange units on the topping and cracking operation 


sisting largely of the various iso-octanes is ulti- 
mately fractionated to become an aviation gasoline 
ingredient. The liquefied fresh feed gases are derived 
from the field casinghead charged to the unit and 
from gases produced in the cracking operation. Iso- 
butane from the casinghead, along with normal bu- 
tane, is taken from the bottom of the depropanizer 
and carried into the alkylate feed accumulator direct- 
ly beneath the iso-butane tower. 

Butenes, normal butane and some iso-butane and 
propane are contained in the liquefied gases carried 
from the cracked gasoline debutanizer to the depro- 
panizer feed drum and subsequently discharged from 
the base of the depropanizer and finally taken to the 
alkylate feed accumulator. The liquefied mixture of 
hydrocarbons is pumped, after precooling, to the com- 
bination reactor and acid settler. Here, a tempera- 
ture of 35-40° F. is maintained by auto-refrigeration. 

In the reactor occurs the alkylation reaction be- 
tween the iso-butane and the butenes in the presence 
of 98-percent sulphuric acid, with a recirculation 
system to provide adequate contacting. Fresh acid 
is pumped into the acid-hydrocarbon mixture being 
recirculated. Effluent from the settler, consisting of 
alkylate and unreacted hydrocarbons, passes through 
a caustic wash system to neutralize the acid, is water- 
washed and sent to the iso-butane tower. From the 
top of this tower, iso-butane is condensed and re- 
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cycled to the reactor. Normal butane and alkylate 
flow to the alkylate debutanizer, where the normal 
butane is separated and returned for purposes hith- 
erto described. From the base of the debutanizer is 
taken the total alkylate, which is then fractionated 
into a heavy cut (returned to the after fractionator 
of the cracking system) and the light alkylate cut 
to be blended into aviation gasoline. 


Details of Design and Construction 

The fact that the charge stocks fed to the unit are 
low in sulphur, under 0.200 percent, permitted the 
unit to be designed wtihout the use of alloy steels 
except at some points in the furnaces and in the 
soaking drum. This was an important item in the 
investment cost. 

A further means of reducing costs in so large a 
unit was the elimination of spare pumps. More than 
50 pumps are used. Spares were eliminated without 
sacrificing dependability of service by the expedient 
of providing extra-deep stuffing boxes and installing 
pumps with sufficient over-capacity to permit them 
to operate well within their limits. However, space 
was provided for the subsequent. installation of five 
spares if wanted. One spare has been put in, with 
connections permitting it to be used for several 
purposes. = 

All burners used on the crude, cracking, reversion 
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Laboratory and Control Room 
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and polymerization furnaces are equipped for gas 
fuel only. The residual gas produced on the unit is 
sufficient to meet all fuel requirements, although 
the refinery is provided with natural gas. 

In the combination crude-heating, visbreaking and 
gas-oil-cracking furnace, 14 burners are used in the 
crude-visbreaker section and 8 are used in the gas 
oil side. In the reversion furnace, four, two and four 
burners are used respectively to fire the naphtha 
heater, butane coil and soaker coil. The polymeriza- 
tion coil is fired with 18 burners. 

The close interrelationship between the different 
elements of the unit, necessitating maintenance of 
pressure, temperature and flow conditions, made in- 
dispensable the arrangement of indicating, recording 
and controlling instruments in a central location. 
The instruments here provide a complete picture of 
conditions on the unit. Controlmen in this room and 
in the adjacent wings of the building housing the 
pumps have instant control of operating conditions, 
so that no time is wasted in changing methods of 
operation or meeting emergencies. 

A feature of the unit is the economical manner in 
which steam is used. The refinery steam is generated 
in two 1100-horsepower boilers producing 350-pound 
steam and provided with stack draft blowers auto- 
matically regulated to vary in speed according to the 
boiler load. Three turbines, one driving the 4-stage 
centrifugal charging the visbreaker coil, another 
driving the 6-stage centrifugal charging the gas oil 
cracking coil, and the third driving a _ horizontal 





triplex power pump charging the polymerization fur- 
nace, take 350-pound steam and exhaust to 150 
pounds. A portion of this exhaust is used in the 
crude system, evaporator and bubble tower as strip- 
ping steam, The remainder enters a desuperheater 
and emerges still at 150 pounds. Part of this de- 
superheated steam is used in six reboilers. The rest 
drives the circulating pumps with the exception, of 
course, of those with motor drives. These circulating 
pumps exhaust 15-pound steam. Some of this steam 
is used in the refinery feed-water heater and the 
remainder goes to two reboilers. Part of the con- 
densate from the eight above-mentioned reboilers 
is used in the steam desuperheater and the rest re- 
turns to the boilers. 

Water used in the boilers and on the unit is taken 
from six deep wells, each with a capacity of about 
2200 gallons per minute at 72° F. and 65 pounds pres- 
sure. No cooling towers have yet been installed be- 
cause of prevailing high atmospheric humidity, but 
may later be installed for use in hot weather. Water 
used in coolers and condensers is carried to a set- 
tling pit where it remains for about four hours in 
order to discharge solids. Water contaminated with 
oil is discharged through an oil separator. 

The plant was designed and erected by The M. W. 
Kellogg Company, New York, in collaboration with 
engineers and executives of Continental Oil Com- 
pany. J. F. Fenex is superintendent of the new plant, 
with William C. Cocke, assistant superintendent; 
Lloyd Thompson, chief engineer ; Horace Luntz, chief 
chemist and Wilson Tanner, chief clerk. 


Crude oil and natural gasoline lines from the fields are concentrated with transfer lines from the plant to storage. Also in 
the bank are a natural gas line and a steam line. In the background are housed pumping units for barge loading. 
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The Role of Blending in the 


Production of Aviation 
Motor Fuel 


E. S. BISSELL 


Technical Director, Mixing Equipment Company, Inc. 


. 
ae motor fuels are compounded from many 
components, such as straight-run gasoline, cracked 
gasoline, natural gasoline, high-octane additives, such 
as alkylate, tetraethyl lead, benzol, and coloring, 
anti-oxidants and inhibitors, it is necessary to insure 
that these components are blended to perfect uni- 
formity so that specifications may be so met that 
the fuel may be used with confidence and efficiency 
for the purpose for which it is compounded. 

In early days it was common practice to use air 
blowing to mix gasoline stocks of different specific 
gravities and to prevent stratification. Not only 
was this proved to be a hazardous operation, but it 
is also obvious that evaporation losses, plus the high 
cost of compressed air, makes this impracticable. 

Another early method of blending gasoline stocks 
was to pump several stocks or components together 
to an empty tank and then to pump from this tank 
back to another tank, thus assuring some degree of 
uniformity. Here again evaporation losses were high, 
in ordinary API rafter-roof tanks and the time of 
blending, plus the lack of uniformity, has made this 
procedure obsolete. This method was followed by 
recirculation with pumps. 

Perhaps the least efficient method of pump recir- 
culation to secure uniformity, is the type of installa- 
tion where there are no swing lines or pipe spiders, 
but merely the inlet and the outlet of the pump 
system connected to the tank, frequently with the 
inlet and outlet very close together. Mixing with this 
type of setup is extremely inefficient and a long 
blending time must always be expected. An improve- 
ment in this method of circulation can be cheaply and 
easily made by changing the pipe plan so that the 
inlet and outlet are on opposite sides of the tank and 
preferably with one of these well up on the tank wall. 
A distinct reduction in blending time over the primi- 
tive setup mentioned above will result at very little 
expense. 

A still further improvement can be made in recir- 
culation methods by the use of swing lines, now 
common practice in most refineries. These swing 
lines should be so set by float or by hand operation 
with windlass and cable that the incoming stream 
of gasoline does not break the surface. In other 
words, the end of the swing line should always be 
below liquid level. If care is taken to see that the 
end of the swing line is at the opposite side of the 
tank from the pump suction, further reduction in 
blending time will result. 

Approximately the same results can be obtained 
by installing a pipe spider in the bottom of. the tank. 
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UNBENDING A BIT 


In a paragraph deleted from this manuscript was 
this sentence, “were we not at war you would have 
to rifle our safe to get this information, for com- 
petitive reasons.”’ The author justified his digging 
into records with the hope, “that you will find an 
answer here which may mean another barrel of 
aviation or tank gasoline on hand when it is needed 
to save America for all of us.” 

If this article were simply the recounting of the 
merits of one type of equipment, it would not be 
printed in Refiner and Natural Gasoline Manufac- 
turer. Editorial policy is being enlarged to meet the 
attitude expressed elsewhere by the author, “we 
offer further cooperation in assisting you to im- 
prove the efficiency of your present setup of pump 
recirculation.” 

The time is at hand when manufacturers have 
enlarged their efforts beyond mere selling of what 
they make. They are ready to dig into their files 
and call upon experience to the end that present 
equipment do a more efficient job in providing that 
necessary barrel “of aviation or tank gasoline.” 

A lot of that must be done before the United 
States of America wins a war. 

—The Editor. 





This can either be on the suction or outlet side of 
the pump line and reduces blending time because 
of the selective action of the spider by taking up por- 
tions of the liquid from various parts of the tank. 

The use of a swing line in conjunction with a pipe 
spider is perhaps the ultimate means of securing 
good agitation and blending by the use of recircula- 
tion pumps. Should the superintendent using swing 
lines desire to protect himself against carelessness 
on the part of workmen, in hand operated swing 
lines, the swing line should be made the suction side 
of the recirculating system so that should the swing 
line be raised above liquid level, it will automatically 
stop the recirculation. With some types of pumps 
it would of course be necessary to protect the pumps 
against the possibility of introducing air at this point. 

Another mechanical aid to recirculation with 
pumps is the use of a jet of high-velocity type, used 
in connection with a venturi tube. The overall effi- 
ciency of such an installation is approximately the 
same, or a little lower, than the swing line and 
spider taken together. Its chief disadvantage is that 
it is not as efficient in low-tank levels as.the Swing 
line and pipe spider. It can be used to give a direc- 
tional effect and create a top to bottom turnover of 
the tank, which is difficult with a swing line and 
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FIGURE 1 
Inlet and outlet close together with no swing line, an ineffec- 
tive assembly. 

















FIGURE 2 


Inlet and outlet opposite, a better installation than Figure 1. 
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FIGURE 3 


Swing line, a better installation than the arrangement in 
Figure 2. 





























FIGURE 4 
Pipe spider and swing line, the most effective arrangement 
for recirculation. 
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spider, but the selective feature of the pipe spider 
makes up for this differential. It should be remem- 
bered that in order to get high velocity from a jet, 
that the gallons per minute will be reduced. This is 
not made up in actual volume displaced by the 
amount taken into the venturi. Any experienced tank 
or pump manufacturer should be able to offer other 
variations of these methods. 

One obvious method of insuring uniformity of 
gasoline stocks and finished motor fuels must be con- 
sidered to complete the picture. Various proportion- 
ing devices, meters, constant-head pumps, governor 
controls, and positive-displacement pumps are avail- 
able for proportioning components which make up 
finished motor fuels. These devices are especiaily ef- 
fective where the output of a plant or a part of the 
plant is definitely fixed on a single grade of gasoline 
or where the number of components and barrels per 
day requirements can be predicted for a long time in 
the future. 

All questions concerning adaptability and flexibility 
of this type of equipment should be referred to the 
manufacturers, whose experience and recommenda- 
tions undoubtedly will prove of interest to many 
users. 


The In-Tank Propeller-Type Mixer Compared in 
Efficiency With Pump Recirculation 


It has been found that the average overall effi- 
ciency ratio between an in-tank propeller-type mixer 
and the method of pump recirculation, is approxi- 
mately 10 to 1. In other words, an efficient pump 
recirculation system will require 10 horsepower-hours 
to 1 horsepower-hour of the propeller-type mixer. 
This can be interpreted to mean that with blending 
time held constant, that the pump recirculation sys- 
tem will require 10 times as much horsepower, or if 
the horsepower is held constant between the two 
systems, then the pump recirculating system will re- 
quire 10 times the blending time required by the 
propeller-type mixer. 

It is difficult to construct an exact comparative 
table, however, due to the many variations in the 
pump recirculation system, but it will be shown that 
in going from the poorest or least efficient pump 
recirculation to the propeller-type mixer, that under 
certain circumstances it is possible to save blending 
time or current or both in the ratio of 40 to 1. In 
other words, many installations show that the pro- 
peller-type-mixer installation is actually using one 























FIGURE 5 
Jet and venturi circulator, ranks about equal with Figure 4, 
may geyser at the low levels. 
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fortieth of the horsepower hours formerly used by 
the pump system. 

In using recirculation pumps, it is well to remem- 
ber that a small pump run for a long period may 
require more horsepower-hours than a much larger 
pump, accomplishing the blending time in a short 
period. This same phenomenon is true with propeller- 
type mixers, so that the greatest saving in horse- 
power consumed always results in using the largest 
mixer recommended for a particular size tank. How- 
ever, many refineries will find that their electric- 
generating equipment is nearing full load at this time 
and it will be necessary to reduce the demand load 
in order to install other equipment. In these cases it 
is well to compromise between the shortest possible 
blending time and the smallest motor which will 
result in substantial savings in installed horsepower. 

Table 1 presents a short tabulation showing the 
horsepower required for blending in various capacity 
tanks, standard API tall form proportions: 


TABLE 1 
Gasoline Blending and Ethylizing with In-Tank Mixers 


Approximate Size and Cost Table for 45 Minutes to 2 Hours 
Blending Period. 








Approx. Total 
No. of |Cost with Exp. 
BARRELS Gallons Hp. Mixers Prf. Motors 

BS abso wxclce > abe 42,000 2 1 $ 360 
MN G4 d's ober t ae 105,000 5 1 460 
BS ceca 210,000 7% 1 550 
| ee 420,000 10 1 705 
I de cil b..o asd ds cine 630,000 15 1 800 
MTA 6.646 eo :4.000 a0 840,000 15 1 800 
MES Goes sc oS ao wade 1,100,000 20 1 940 
Es aks din ak loa ay da 1,260,000 25 1 1005 
PRR ree A= 1,470,000 30 2 1600 
ee ee 1,680,000 40 2 1880 
ee oe 1,890,000 40 2 1880 
RS re ey . 100,000 50 2 2010 
INS b,6 do's 's be telapeiee 2,305,000 60 3 2820 
3,570,000 75 3 3015 
pe ee Pree 4,200,000 100 4 4020 

















These figures apply only to agitators as made by Mixing Equip- 
ment Company and installed according to its directions, to give 
patented angular off-center position, producing double action mixing. 
Mixers may be selected to give any desired blending time. 


By using these figures and converting pump horse- 
power to horsepower-hours by multiplying by the 
blending time, a direct comparison may be had of 
what savings would be possible with a given outfit. 
These figures are not based on laboratory results and 
extrapolated for larger vessels but are the actual 
blending time as stated by hundreds of users for the 
range of sizes given in this table. 


While the industry has come to accept these state- 
ments as true and correct, there is naturally specula- 
tion and good healthy engineering curiosity as to 
how this can be accomplished with such small horse- 
power. It is of course difficult to set forth any but 
the most general idea due to the complexity of the 
principles which are involved. 


How a Propeller Mixes 


In general, it must be remembered that a propeller- 
type in-tank mixer when compared with a pump, is 
not called upon to overcome head losses, pipe friction 
and casing friction. There is no violent change in 
direction in the propeller-type mixer, as the feeding 
is done from a large area back of the propeller and in 
all directions radiating from the axis. The entire 
energy at the propeller is imparted directly to the 
liquid and since there is no pipe friction or casing 
losses, all of this energy is turned into mixing effort. 
The stream leaving the propeller is not a uniform 
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stream flow such as leaving a nozzle or pipe, with 
all components moving in a forward direction, at the 
same velocity. A three-bladed propeller creates three 
helical paths for the liquid which moves forward at 
an average forward stream velocity, which can be 
approximated by multiplying the pitch of the pro- 
peller times its revolutions per minute times 70 per- 
cent. Particles in this stream, however, are also re- 
volving in a spiral or helical path at a speed derived 
from the point on the blade from which discharge 
at the tip of the blades the velocity of these com- 
ponents approaches the peripheral speed of the pro- 
peller, which is simply the circumference of the pro- 
peller times the revolutions per minute. 


It will be seen from Table 2 that the volume of 
liquid disturbed or displaced by an efficient, slow- 
speed propeller is approximately 10 to 1 when com- 
pared with pumps. This is the basic reason that the 
overall efficiency of the in-tank propeller-type mixer 
is approximately ten times greater than that of the 
most efficient pump setup. Use these figures when 
converting old brine coolers, etc. 


TABLE 2 


Displacement in Gallons Per Minute of Various 
Mixer Sizes and Speeds 








Approved Not Approved 
RPM 1150 RPM 
SL * eer 10,000 | 3,200 Blending times will be 
ene ei 13300. * 4,500 longer for high-speed 
We WR eee vas oe 30,000 10,300 operation due to low 
displacement. 

















The following factors of the propeller-type in-tank 
mixer account for its high overall efficiency. First, 
the displaced stream is of large volume, insuring that 
the entire contents of the tank will be displaced 
or moved through the zone of high local turbulence 
at the propeller within a short time. Low percent 
components are rapidly dispersed when introduced 
into the tank near the propeller. Second, the stream 
velocity is sufficient to insure displacing additional 
volumes of liquid by its momentum in all parts of 
the tank. Third, the helical or spiral path induced 
at the propeller maintains itself throughout the tank, 
(velocity decreases as distance from propeller in- 
creases) once the contents have been set in motion 
and initial inertia has been overcome. The existence 
of these local swirls in different parts of the tank is 
exhibited through the study of the phenomenon by 
high-speed photography and through the use of the 
stroboscope, as well as visual observation in the sus- 
pension of light solids. These swirls are not to be 
confused with a general around-and-around motion 
of the entire contents but are of short duration and 
local existence; their size being directly proportional 
to the size of the propeller. The importance of this 
helical or spiral path cannot be overestimated and 
can only be produced by an axial impeller free from 
straightening vanes or baffles in front of the pro- 
peller. See Figure 6. 


Location of the mixer with direction to the cen- 
terline of the tank is also an important point. The 
rotation of the propeller having produced the helical 
path described above, is actually used to produce a 
curved path across the bottom of the tank. A stream 
having been induced close to the bottom of the tank, 
it is obvious that the velocities of the spiral stream 
next to the tank bottom will decrease faster than the 
top of this spiral column due to the friction between 


. 
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the tank bottom and the moving liquid. This grad- 
ually causes the propeller stream to depart from its 
straight path so that various mixing patterns can 
be secured by using this knowledge. The off-center 
position of side-entering mixers is not intended to 
produce a swirling or around and around motion, 








FIGURE 6 


Curved, helical path of propeller stream across tank bottom. 








15 


TT 
FIGURE 7 


Top to bottom turn over in full tank. Special currents are 
indicated, more effective than best pump arrangement. 




















FIGURE 8 
Effect of shallow depth on effective turnover. 


but rather to overcome the deviation from the straight 
line of the propeller stream caused by the helical 
rotation. In other words, if straightening vanes were 
to be placed in front of the propeller so that the 
stream progressed only in a straight line without 
spiral motion, it would then be necessary to put the 
mixer into the tank on a perfect centerline to secure 
top-to-bottom agitation. However, if this were done, 
a divided action would result since the stream would 
go directly across the tank and be split in two equal 
portions, resulting in local swirls on two sides of 
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the tank. By utilizing the helical rotation of the 
stream induced by the propeller, however, the curved 
path across the tank floor is induced, which when 
arriving at the opposite tank wall, approaches this, 
not at 90 degrees, but at a more acute angle, thus 
enabling the stream to be deflected toward the top 
of the tank without loss of velocity and also induc- 
ing a slight rotational effect in the horizontal plane 
which complements the pronounced top-to-bottom 
turnover or rotation in the vertical plane. (See Figure 
7.) With proper installation, the ratio of top-to-bot- 
tom turnover to horizontal rotation, is approximately 
5 to 1 while the mixer is in operation. After the 
mixer has been turned off (due to the shape and 
proportions of the average tank), the top-to-bottom 
rotation is gradually reduced and converted to the 
rotational effect in the horizontal plane. 

In connection with this method of mixing it will 
be understood why it is possible to mix a full tank 
in actually less time than a partially filled tank. If 
we assume a typical tank size of approximately 40 
feet in height by 120 feet in diameter, with a full tank 
we already have the ratio of 3 to 1, diameter to tank 
height. (It has been found in other applications that 
good agitation can be obtained in tanks of the oppo- 
site ratio with height as much as three times that 
of the diameter.) If we now reduce the depth of 
liquid in the 120-foot diameter tank to 10-foot depth, 
we then have a ratio of 12 to 1 of diameter to depth. 
It will be seen from the description of the process 
of mixing that it would be impossible to induce the 
same degree of top-to-bottom turnover in the shallow 
vessel or in the shallow depth due to the fact that 
the cross section of the liquid when viewed in the 
vertical plane is not of equal dimensions in the dis- 
tances which the liquid has to traverse. In other 
words, it has to traverse 120 feet of tank bottom, 
then climb only 10 feet and come back another 120 
feet. These two streams are so close together in the 
shallow tank that they are disturbed and entangle 
each other and reduce the mixing action to one of 
local turbulence at the propeller, with no general 
mixing pattern other than a slow swirl in other parts 
of the tank. It must therefore be expected with all 
proper installations of in-tank mixers that a full tank 
can be blended to complete uniformity in far less time 
than a part-tank batch. This discrepancy between the 
full tank and a partial tank increases as the tank 
diameter increases in proportion to the overall height 
of the tank. In other words, in a 20,000-barrel tank 
60 feet in diameter by 40 feet high, the discrepancy 
between a full tank and a half tank would not be as 
great as in a tank 120 feet in diameter by 40 feet 
high. 

The position of the mixer in relation to the bottom, 
and the path of its stream across the bottom also 
brings up another question, that of stirring up the 
water bottom and sediment which may be carried 
in the water bottom or on the bottom of the tank 
where water is not present. While it is certainly 
true that sufficient velocity exists at or near the pro- 
peller to disturb the water bottom, it should also be 
remembered that the amount of horsepower which 
is used for the blending of gasoline is so small in 
proportion to the volume or per gallon, that no inti- 
mate mixture of water and gasoline can result. Many 
installations of propeller-type mixers in doctor treat- 
ing exist where the separating time is no greater than 
30 minutes. Approximately 300 times more energy 
per gallon is used in these installations and it has 
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FIGURE 9 


Typical in-tank installation, using center line manway and 
adjustable leg supports at rear end. 


been found in every case that we have investigated, 
that the separating time of stirred up water or sedi- 
ment from the gasoline in a large tank is very very 
short. In some exceptional cases where an intentional 
water bottom was carried at considerable depth, due 
to leaky bottom, it has been found desirable to put 
a steel or cement shelf, steel preferred, in a horizontal 
position below the propeller. This steel shelf or 
baffle can be installed through the manway by using 
plates of the proper width and should be installed 
beneath the propeller, at a sufficient height above 
the bottom so that water will never come above it. 
This naturally prevents water being fed directly to 
the propeller and only gasoline can pass through the 
propeller. The propeller stream velocity is not suffi- 
cient at 10 or 12 feet away from the propeller to 
violently pick up the water and mix it intimately 
with the gasoline. 


Evaporation Losses 

It is this gentle treatment of the gasoline stocks 
which also results in startling savings in evapora- 
tion losses. In all installations where evaporation 
losses were known, prior to the installation of the 
in-tank propeller-type mixer, substantial savings have 
been made. This of course primarily concerns ordi- 
nary tanks with breather outlets and is not applicable 
to floating roof tanks, spheroids, etc. In one case 
evaporation losses were running as high as 20 barrels 
per blending operation. After the mixers were in- 
stalled, evaporation losses were reduced to the point 
where they could not be distinguished during the 
mixing time from the evaporation losses which 
occurred when the tank was merely standing full 
in storage. Low evaporation losses may be accredited 
to two factors. First, the blending time is extremely 
short. Second, the surface of the liquid is not dis- 
turbed violently. 

In connection with the various types of tanks in 
common use throughout the industry, it is of course 
possible to install in-tank mixers in all types. In- 
stallations have been made in floating roof tanks, 
spheroids, ordinary rafter-roof tanks, etc. Horizontal 
cylindrical tanks for storage of special products in- 
volve no difficulty, the mixers being installed through 
manways attached to the heads of the horizontal 
tanks. 
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Methods of Installation 


The conventional method of installation is shown 
in Figure 9. A short flanged welding nozzle is fur- 
nished as part of the equipment. An existing man- 
way is utilized in this method, the manway cover 
being removed and a suitable hole to pass the bear- 
ing member cut in the cover. Attachment of the 
mixer to the welding nozzle is by the conventional 
flange method. Where it is not desired to close up 
a manway, it is possible to install the mixer adjacent 
to a convenient manway as illustrated in Figure 10. 


Support of the Mixer 


While it is possible to construct these mixers with 
the manway cover plate as an integral part of the 
unit, and while this would permit suspension of the 
mixing unit from the manway cover plate in canti- 
lever, it is not considered practical to do this in most 
cases because of the strengthening and reinforcing 
required in several courses of the tank. It is therefore 
generally assumed that one end of the mixer will be 
supported externally. The simplest method requiring 
no alteration of the tank is to utilize two pipe leg 
supports which are adjustable for height. These sup- 
ports are supported at the lower end by a suitable 
concrete base and the mixer is lined up at the flex- 
ible coupling when the tank is full, thus making due 
allowance for tank bulge or settling. Where ground 
conditions are particularly bad, it may be desired to 
support the mixer from the tank itself without 
strengthening the lower courses. Angle-iron sup- 
ports spot-welded to the outside of the tank offers a 
rigid frame which carries the mixer independently 
of the ground. Another method is to use shackles, 
tie rods and turn buckles, first attaching a suitable 
reinforcing pad to the tank. A novel method of at- 
taching the mixer to a large and convenient entrance 
into the tank is to use channel iron to provide the 
stiffening members for the opening. 


What You May Expect in Blending Time for 
Different Grades of Gasoline 


All tables and recommendations have been based 
for convenience on typical premium-grade automo- 
tive fuel, with a maximum of 3 cc. of tetraethyl lead 
per gallon. For this operation and the requisite blend- 
ing time, refer to the table given earlier in this ar- 





FIGURE 10 


One method of supporting mixer from tank wall, where 
ground conditions are bad, also shows attachment by means 
of nozzle welded directly in tank wali, leaving manway clear. 
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FIGURE 11 


Support of mixer from tank wall by means of turnbuckle 
tie rods, as installed on a spheroidal tank. 


ticle. It is possible to blend a 50,000-barrel tank in 
1 to 2 hours with 2 25-horsepower in-tank mixers. 
If no tetraethyl lead is to be added, the blending 
time can be reduced by fully 50 percent, utilizing the 
same horsepower, or the same blending time can be 
achieved with approximately 30 horsepower. How- 
ever, if horsepower is reduced to 25 for the blending 
operation of 3 cc. of lead per gallon, the blending 
time is then increased to approximately 8 to 12 hours. 

Similarly, going back to the basic recommendation 
of 2 25-horsepower units, or a total of 50 horsepower 
in the 50,000-barrel tank, one- to two-hour blending 
period, with 3 cc. of lead per gallon, if a military avia- 
tion grade of gasoline is to be produced in this tank 
with a maximum of 6 cc. of lead per gallon, the 
blending time will then increase approximately 50 
percent. These variations in blending time are based 
upon actual installations and are fully explained by 
differences in specific gravity and relative quantities 
of materials to be mixed, rate of solubility, etc. 

In studying the various blending times, it will be 
seen that the same relationship holds for large in- 
stalled horsepower versus small installed horsepower 
for mixers as for pumps. For example, the 50 horse- 
power required to blend a 50,000-barrel tank in 1 to 
2 hours, can be taken as requiring a maximum of 100 
horsepower-hours. If horsepower is reduced to 25, 
a mixing time results of 8 to 12 hours. Again, to use 
the maximum time, multiplying 25 times 12, makes 
300 horsepower hours, which means that it costs 
three times as much to blend with the smaller horse- 
power as it does with the larger installation. 


Why a “Range” of Blending Time Is Used 

Variations in tank installations slightly affect the 
mixing time. Thus the location of the inlet line or 
swing line in relationship to the propeller has a defi- 
nite effect on the final mixing time. In general, the 
incoming liquid should come in above and on the 
same side of the tank as the propeller. If the bottom 
is sloped the mixer should be installed on the low 
side of the tank. If the swing line is used it should 
empty above the mixer and on the same side of the 
tank. If the tank bulges in the bottom due to being 
on soft ground, longer mixing time will result. These 
various factors, many of which are not even known 
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to the refinery operator, all affect the mixing time 
to some extent. 

Mixing times here are based on the assumption 
that the mixer will not be started until the tank is 
full and all ingredients or constituents are present 
in their final contents. Mixing time can be reduced, 
counting this time from a full tank with all materials 
present, if the mixer is started for 20 or 30 minutes 
before the tank is completely filled. This imparts a 
velocity head to the liquid in the tank and sets it in 
motion. This does away with the period of delay 
otherwise encountered, in which the mixer is putting 
the entire contents of the tank in motion and com- 
plete uniformity in mixing cannot take place until 
this occurs. Therefore, substantial saving in mixing 
time, after a full tank, can be achieved by starting 
the mixer some 30 minutes before the tank is com- 
pletely filled. 


Reasons Why Refineries Purchase In-Tank Mixers 


Several refineries have purchased mixers so that 
they could reduce demand load on power facilities. 
In other words, being able to replace a 100 horse- 
power pump with a 10 horsepower mixer, leaves 90 
horsepower in reserve. Other refineries are frankly 
interested in power savings when they are located 
where current costs are high. It has frequently been 
possible to pay for the cost of the mixers in one or 
two years time out of the savings in current costs 
alone. Other refineries have purchased these mixers 
because the short time required for their blending 
operation has reduced pre-blending storage of gaso- 
line stock and has also saved the cost of additional 
mixing tanks. Where a group of three or four mixing 
tanks are used together, a single large transfer 
pump can be used for filling and emptying the tanks, 
mixers doing the actual mixing. Where desired in a 
battery of four tanks, the transfer pump can be used 
as a recirculating pump on one tank and a mixer 
installed in each of the remaining three tanks. 


Comparative Measures of Efficiency in the Various 
Methods of Pump Recirculation 

The various methods of using pump recirculation 

previously described may be rated in the following 

ratio: If the most efficient method of recirculation 


.with pumps, using swing line and pipe spider, is as- 


signed an arbitrary value of 10, then the least ef- 
ficient method of recirculation without spider or 
swing line and with suction and outlet close together 
on the same side of the tank, will require four times as 
long, or for purposes of later comparison we will as- 
sign a value of 40. In other words, the least efficient 





FIGURE 12 


Unusual door type of manway in small tank. 
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method will require four times the horsepower or 
four times the blending time of the most efficient 
method, using pump recirculation. These figures are 
averaged from many installations, and obtained when 
comparing the recirculation time with pumps with 
the blending time, using propeller-type mixers. It is 
naturally to be expected that certain installations will 
vary in a considerable extent from these ratios. Inter- 
mediate methods, such as using the swing line with- 
out spider, or using jet and venturi, will of course 
depend upon the velocity as well as the method of 
installation so that the ratio of efficiency will lie 
somewhere between the value of 40 assigned for the 
least efficient method and the value of 10 assigned 
for the most efficient method. 


Reducing Cost Comparison to a Common 
Denominator 


In order to make a definite engineering comparison 
in the efficiency and cost of blending operation, it is 
necessary to have a basis of comparison which all 
can use and understand. The simplest value which 
can be assigned is the horsepower-hours consumed 
by the mixing or blending device, whether it is a 
pump, proportioning device, or in-tank mixer of the 
propeller type. In order to set up this basis of com- 
parison, it is only necessary to multiply the horse- 
power of the driving motor by the blending time 
taken from actual records. Thus, if a 10 horsepower 
pump is used for a given operation and blending time 
is 12 hours, this will give us a total of 120 horsepower 
hours consumed by the mixing operation. Since the 
average efficiency of three-phase alternating-current 
motors may be taken as approximately 75 percent, it 
will be seen that the horsepower-hours closely ap- 
proximate kilowatt hours and can therefore be used 
directly to compute the cost of current used in the 
mixing operation. 
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Now, going back to the various methods of pump 
recirculation and the efficiency factor it will be seen 
that in actual refinery comparisons it is not necessary 
to use arbitrary values but that these can be con- 
verted to horsepower-hours. 

First cost of selected or existing equipment can 
then be compared and related to its savings in time 
and current consumption, by altering present set up 
or by adding new mixing devices. Check all possi- 
ble savings, tankage, demurrage, retirement period, 
maintenance and evaporation losses. Results should 
indicate the economic limiting factor for improving 
present blending methods or for expansion of present 
facilities for increased production of high octane avia- 
tion gasoline. In general any step taken to decrease 
blending time will also result in substantial saving. 
Therefore, any improvement made for emergency 
reasons can be considered as a permanent plant im- 
provement. 
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Tube Corrosion Held toa 
Minimum by Continuous Cheek 
On Dehydrator Water pH 


J. S. PFARR, Technical Director, and H. A. BLACKSTONE, Operating Superintendent 
Ashland Oil & Refining Company 


Ors: of the refinery man’s chief maintenance diffi- 
culties, corrosion of tubes in heat exchangers, has 
been so nearly overcome in our plant, that we re- 
cently operated our 10,000-barrel-per-day combina- 
tion skimming and cracking unit for 218 days without 
corrosion of tubes. In our case, it is the corrosion of 
tubes in the gasoline-vapors-to-crude exchanger that 
presented the problem. A slight leak of crude oil into 
the shell side would be noticed immediately by the 
color of the gasoline. When this failure occurs it is 
necessary either to by-pass the exchangers, sacrificing 
a substantial loss in preheat on the crude, or shut 
down and repair the bundle. 

Largely responsible for this record is the fact that 
we have made it possible for operators to keep close 
control on pH of the condensed process steam dis- 














charging from the reflux drums. With a continuous 
pH guide always before them, they have held waste 
water steadily at values between 7.5 and 8.0 pH; have 
avoided the periods of under- or over-treatment which 
previously occurred because no one knew how widely 
pH was fluctuating between measurements of grab 
samples. 
Operating Method 

Just how does this pH measuring system fit into 
our setup? How do our men use it? 

Our plant consists essentially of two heaters, an 
atmospheric tower and a vacuum tower. From the 
atmospheric tower, we derive gasoline, naphtha, and 
kerosine; from the vacuum tower, gas oil, pressable 
wax distillate, cylinder stock and asphalt. 

As shown by the flow chart, Figure 1, waste water 
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FIGURE 2 
Waste water from the atmospheric reflux drum or from the 
vacuum reflux drum, depending on valve adjustment in the 
sampling line, continuously enters the flow chamber of the 
glass electrode assembly, which detects pH and exhausts to 
the sewer. 


is carried from the atmospheric reflux drum and from 
the vacuum reflux drum by two discharge lines, 
which exhaust to the sewer. From each of these lines, 
a l-inch sampling line connects to a glass electrode 
assembly, Figure 2. By opening a valve in one sam- 
pling line and closing a valve in the other, an opera- 
tor can admit a continuously flowing sample either 
from the atmospheric side or from the vacuum side, 
the sample flowing through the electrode flow cham- 
ber, then exhausting to the sewer. 

As the sample passes over the sensitive parts of 
the electrodes, they continuously set up a voltage, 
proportional to pH. Lead wires carry this voltage to 
a pH recorder, which is mounted on the main instru- 
ment panel, Figure 3. At the same time, compensa- 
tion for changes in waste water temperature is made 
by a resistance thermometer, so connected as to be a 
part of the instrument’s measuring circuit. 

In the potentiometer circuit of the pH recorder, 
the voltage set up by the electrodes is balanced auto- 
matically against an adjustable standard voltage, and 
the resulting value continuously indicated in terms 
of pH by a pointer. Simultaneously, pH is continu- 
ously recorded on a legible chart by a recording pen. 

The valves in the sampling lines, referred to above, 
allow the operator to switch the recorder so that it 
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can measure the pH of waste water flowing from 
either the atmospheric or the vacuum sides of the 
refining unit. In actual practice, the recorder operates 
approximately 80 percent of the time on the atmos- 
pheric side, because most of the HCL and H,S re- 
lease is in the atmospheric furnace. To check on pH, 
then, men have only to glance at the instrument and 
note the position of its indicating pointer. If pH 
begins to depart, they promptly readjust the flow 
of anhydrous ammonia to the crude oil, if the pH 
departure is on the atmospheric side, or to the 
vacuum tower. They can see how well they are hold- 
ing pH within specified limits, by referring to the 
continuous red-ink record drawn automatically by 
the recorder on a moving strip-chart . . . a chart 
which is easy to file for future reference. 


Corrosion From HCL 


At our plant, the chief threat of corrosion arises 
from the release of HCL which, unless properly neu- 
tralized, attacks tubes and linings. This hydrochloric 
acid is a problem in most refineries which distill 
crudes containing salts, particularly hydrolyzable 
salts such as magnesium chloride. For, in the cus- 
tomary type of still where crude is preheated through 
a conventional exchanger train and then heated in a 
furnace to approximately 560° F., the magnesium 
salts hydrolyze to form the acid. This acid, in vapor 
form, passes through the fractionating tower with 
water and hydrocarbon,vapors until it reaches con- 
densers whose temperature is low enough to con- 
dense the water and form an HCL solution. At this 
point corrosion starts, unless chemicals have been 
injected to neutralize the acid. 

We inject ammonia into the crude after it leaves 
the electric desalting equipment, which removes 90 
percent of inorganic salts in the crude. The quantity 
added is controlled by noting the pH of the effulent 
from the overhead accumulator from the atmospheric 
tower. With the NH, present in the crude as it 
passes through the heater we maintain the crude in 
an alkaline state by the formation of high-boiling 
amines. This serves to keep down corrosion in the 
tube walls and also protects the vacuum coil and 
cracking coil when reduced crude is charged. How- 
ever, to protect the condensing equipment in the 
vacuum tower, ammonia is injected in the upper sec- 
tion of the tower. The amount of ammonia required 
in this section is relatively small. The use of pH- 
recording equipment, we find, assures that sufficient 
neutralizing agent is injected to prevent corrosion, 
and, at the same time, guards against using an excess. 


Control for Iron and Alloy 


When using ammonia for neutralization, the prob- 
lem is to hold the pH at such a value so no corrosion 
of either iron or copper alloys will take place. Davis 
et al published some interesting information con- 
cerning ammonia neutralization, Figure 4. For sys- 
tems containing relatively large amounts of hydrogen 
chloride and only a trace of hydrogen sulfide, am- 
monia may be used to control the pH at 8 to 8.5 with- 
out using an excess of ammonia over that required to 
neutralize the hydrogen chloride. Curve A shows a 
possible situation of this type. If hydrogen sulfide is 
present in large amounts along with hydrogen chlo- 
ride it is impossible to protect both the copper alloys 
and iron. This is shown by curve B. In this case a 
pH of 5.6 would have more ammonia than the hydro- 
gen chloride equivalent. If the pH value were in- 
creased to 8.5 almost twice as much ammonia would 
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FIGURE 3 


Evidence of pH detected in the glass electrode assembly is 

recorded on a wide scale at the instrument board. Pneumatic 

recorders at upper ends of panel are regulating coil outlet 

temperatures at the atmospheric heater and at the reduced 

crude heater. The recorder in the center of the panel is a 

multiple-point instrument, which records on one chart 
temperatures at six points. 


be required as for the hydrogen chloride equivalent. 
This excess of ammonia in the form of acid sulfide 
would show a high corrosion rate on the copper 
alloys. 

If the corrosion of the copper alloys were to be 
halted it would require a pH below 6. However, this 
would be too low for iron protection. Using a method 
similar to this, each refiner is able to determine the 
possibility of using ammonia for corrosion control. 
However, it must be appreciated that very careful 
pH control is necessary in cases where HCL and 
H,S are present together. 

The glass electrode assembly which continuously 


detects pH is a stoutly-constructed unit, consisting 


of glass electrode, reference electrode, and resistance 
thermometer for automatic temperature compensa- 
tion, suitably mounted in a flow chamber and _ pro- 
tected by a hinged, gasketed cover, so that the unit 
can be used outdoors. We have found that the glass 
electrode functions satisfactorily with a minimum 
of maintenance. It neither reacts with the constitu- 
ents of the water solution, nor is it affected by oxida- 
tion or reduction agents, as was the case with previ- 
ously available electrodes. 

The pH recorder which makes available the infor- 
mation detected by the assembly also requires only 
routine attention, similar to that given to tempera- 
ture, flow and other recording instruments. 





Courtesy, Leeds & Northrup Company 
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Fundamentals of Refinery 
Piping Design 


DR. ALOIS CIBULKA 
University of Texas 


Part I—Expansion and Contraction 


E XPANSION and contraction of lines due to tem- 
perature change cause more headaches to the refinery 
design engineer than any other problem entering into 
the piping design. 

Tremendous forces are here that cannot be side- 
stepped. Every single square inch of the metal of a 
steel pipe when heated just one degree Farenheit 
produces a force of about 190 pounds. Standard 12- 
inch pipe with a metal area of 15.71 square inches 
when heated only 100° F. produces a force of 150 
tons. This force is the same, whether the pipe is one 
inch or one mile long. The elongation only varies 
directly with the length, but the force does not. 

The coefficient of expansion is not a constant; with 
most materials it increases with temperature, while 
the modulus of elasticity usually decreases with the 
temperature. These facts must not be overlooked 
when calculating the total expansion and the forces 
produced. 

Coefficients for alloy steels, such as KA2, also vary 
considerably from those for ordinary steels. For de- 
signing values see Figures 1, 2, 3 and 4. 

The temperature change t produces in every square 
inch of cross-sectional area (if restricted) a force P 
given by the formula P= «tE. Where E= Modulus 
of elasticity of material (in lbs. per sq. inch). E for 
steel 29 to 30,000,000 ; (steels for cables vary between 
20 to 32). Monel metal 25,000,000; copper rolled 
17,000,000; copper cast hard 12,000,000; brass 10 to 
13,000,000; Aluminum 10,000,000; Lead 1,000,000; 
glass 10 to 11,000,000. 

¢ == Coefficient of linear expansion: Steel at atmos- 
pheric temperature 0.0000065; copper at atmospheric 
temperature 0.0000177; bronze at atmospheric tem- 
perature 0.0000181; brass at atmospheric tempera- 
ture 0.0000187 to 205; admiralty at atmospheric tem- 
perature 0.0000202; Muntz at atmospheric tempera- 
ture 0.0000208; aluminum at atmospheric tempera- 
ture 0.0000129; lead at atmospheric temperature 
0.0000163 ; glass at atmospheric temperature 0.000004 
to 0.000006; KA2 at atmospheric temperature 
0.0000089. 


Note that in the above formula the length does not 
enter into the picture; the force is independent from 
the length of the pipe. 

This expansion or contraction must be taken care 
of some how and it is the most economical solution 
of the problem that the engineer is looking for: 
“Cheap but safe; a condition which allows no com- 
promise.” 

Expansion joints, slip type, below type reduce the 
strain on the pipe nearly“entirely, but they are expen- 
sive and leak. Pipe bends make the piping flexible 
enough thus reducing the. bending stresses to a safe 
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limit, but especially in large sizes they are very ex- 
pensive and require much room for installation. 

Catalogs of pipe-manufacturers give valuable in- 
formation about expansion bends, recommended 
shapes and sizes. But the designing engineer is very 
often confronted with a problem when it is imprac- 
tical to use such bends or when the shape of the in- 
stallation itself invites a solution much simpler, if 
the stresses could be calculated with a reasonable 
accuracy in order to relieve the engineer’s conscience 
and stay within a safe limit. 

Figure 5 illustrates the economical solution of an 





Thermal Expansion. of Piping Materials 


The thermal expansion of wrought iron and steel 
can be computed from the formula: 


t-32 t-32 \2 
— a cuisine. 4+ cukigibapass 
b= tal t +a f+ (fz) | 
where Li = length at t° F. 


L. = length at 32° F. 
t = final temperature ° F. 





Steel Wrought Iron 
a = .006212 006503 
b = .001623 001622 


(Holborn & Day—Smithsonian Physical Tables, 7 
Revised Edition, page 218.) 


The amount of expansion or contraction in a pipe 
line is given in the following table: 


Elongation in Inches Per 100 Feet of Pipe 






































Tempera- Tempera- 
turein | Wrought ture in | Wrought 
Degrees F. Iron Steel |Degrees F. Iron Steel 
0° 0” 0” 520° 4.58” 4.39” 
20 155 15 540 4.78 4.59 
40 31 .30 560 4.975 4.78 
60 475 455 580 5.175 4.975 
80 .63 61 600 5.38 5.17 
100 .80 77 620 5.58 5.365 
120 .96 915 640 5.785 5.565 
140 1.13 1.075 660 5.99 5.765 
160 1.29 1.235 680 6.20 5.965 
180 1.46 1.40 700 6.42 6.17 
200 1.64 1.57 720 6.625 6.375 
220 1.81 1.73 740 6.835 6.58 
240 1.98 1.89 760 7.05 6.79 
260 2.16 2.065 780 7.275 6.99 
280 2.335 2.23 800 7.49 7.21 
300 2.52 2.41 820 7.73 7415 
320 2.70 2.59 840 7.93 7.63 
340 2.87 2.76 860 8.145 7.84 
360 3.05 2.935 880 8.37 8.055 
380 3.235 3.11 900 8.60 8.28 
400 3.43 3.29 920 8.82 8.495 
420 3.62 3.465 940 9.05 8.72 
440 3.805 3.65 960 9.28 8.945 
460 4.000 3.835 980 9.52 9.17 
480 4.19 4.02 1000 9.75 9.40 
500 4.39 4.21 
FIGURE 2 
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STRESS IN LBS. PER SQUARE INCH 








ye series of articles on piping design 
within the refining plant comes out of the 
experience of 17 years which the author 
spent with Humble Oil & Refining Company. 
Since resigning in 1941 Dr. Alois Cibulka 
has joined the staff of the School of Petro- 
leum Engineering of the University of Texas. 

While engaged in refining design work 
Dr. Cibulka taught a class in industrial 
engineering, whose students were for the 
most part employed at the Baytown refining 
center. His compilation of useful tables and 
calculations led to publication of his “Design 
Handbook for Practical Engineers.” 

This series of articles will come in part 
from this work, however, their content will 
be fitted into problems commonly found in 
the design of piping in refining. The second 
article will be restricted to “Stanchions and 
Supports” and the third to “Dimensions and 
Strength.” 








ALLOWABLE COMBINED STRESS 
GRADE “A” SEAMLESS CARBON STEEL PIPE 
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FIGURE 3 
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expansion problem encounter by the writer some 
years ago. A 4-inch double extra heavy pipe 40 feet 
long connected an oil furnace with a tower. Tempera- 
ture of the oil was 900° F., pressure in the line about 
1000 pounds. 

No stress was permitted on the valves and no 
expansion bend of ordinary type could be used on 
account of the coke cleaner that had to pass through 
the line after every operation. The pipe was high in 
the air and there was no good reliable structure for 
bracing purposes near it. A special structure would 
have cost around $500 for each of 40 units, would 
have been rather unsightly and occupy valuable 
space. 

This problem was solved as a statically indeter- 
minate structure—an arch with a tie rod. Those who 
wish to know the derivation and the exact formula 
may find it in the writers “Design Handbook for 
Practical Engineers.” 

The simplified formula that can be used safely is 
given below. 

, 1SElIte 
whe 
where H = Pull in the tie rod (Ibs.) 
h= Spring of the arch (inches) 
E= Modulus of elasticity (Ibs. per sq. inch) 
e = Coefficient of linear expansion. 
With increased temperature E decreases, but ¢ 
increases and thus tend to balance each other. 
Therefore atmospheric values can be used. (29,- 


000,000 and 0.0000065) 
t= 900° F. 








I= Moment of inertia of pipe (4”"XXHy I= 15.3 gol 
S= 68 
1. Assume h = 24”, h?= 576 
Then H = 15 X 29,000,000 < 15.3 & 900 <x 0.0000065 __ 38,900,000 
peageretiar 8 X 576 4600 
—= 8500 Ibs. 
* poe __ 38,900,000. 
2. Assume h= 36”, h* = 12% H= 8X 1296 == 3800 Ibs. 
a ea __ 38,900,000 . 
3. Assume h = 48”, h*>= 2304 H =—3x 2304 == 2100 Ibs. 


M 
Stress in the pipe: Bending moment M = Hh, Stress f = a 


204,000 





Case 1. M= 8500 & 24= 204,000 ins. Ibs. f= 68 == 30,000 
pounds per square inch. 
136,800 
Case 2. M = 3800 X 36 = 136,800 f = = 20,000 
pounds per square inch. 
Case 3. M = 2100 X 48 = 100,800 f= Oe == 15,000 


pounds per square inch. 


Stress decreases with the spring of the arch and in 
reality is lower than calculated, all assumptions being 
made on the side of the safety. 


The easy bend of this type is inexpensive and the 
tie rod may be supported from the pipe itself in 
order to eliminate its sagging. 

With welded construction steadily gaining ground 
many odd shapes of piping may be encountered. Such 
structures can be considered as rigid frames and 
calculated as such. In most cases the same pipe is 
used throughout, with moments of inertia the same, 
which simplifies the equations. Figures 6 to 15 give 
the more complete formulas with different moments 
of inertia, I,, I,, I,, in the case they may be needed 
in some special case. Hinged frames give larger 
values and therefore are on the safe side for calculat- 
ing purposes. 


mn ot 
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TEMPERATURE IN DEGREES FAHR. 
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Length of Pipe in Bends 
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Inerease in Refinery Power 
Requirements 


Due to Manufacture of Defense Products * 


ROBERT HALDANE 
Utilities Engineer, Shell Oil Company 


As THE subject of this paper implies, we are 
going to discuss the increase in refinery power (steam 
and electric) which has resulted from the manufac- 
ture of products used in the defense industries. This 
is a rather ambiguous statement as some of the 
products obtained such as alkylate and iso-octane 
are blended directly with other refinery products to 
produce aviation gasolines while others, toluene 
and butadiene are the base products from which tri 
nitro toluene, TNT, and synthetic rubber are manu- 
factured after further processing at other plants. 
Aviation gasolines are derived from new products 
which have been developed to meet the requirements 
of the modern military aircraft engine. The base 
product for TNT was formerly obtained from coal 
tar, and the oil industry in discovering methods of 
obtaining further supplies of this basic ingredient 
has increased considerably the amount of the ex- 
plosives that this country can produce. The rubber 
goods with which we are familiar have heretofore 
been made almost exclusively from natural crude 
rubber imported to this country from South America, 
The Netherlands East Indies and The Malay States. 
In an endeavor to make our country more independ- 
ent of imports of this commodity, petroleum industry 
research has developed a means of obtaining a petro- 
leum derivative which can be processed into rubber. 
Before going into the discussion, it would be well 
to explain where these basic products originate in 
order to show that processing operations in the oil 
refinery have become more involved and, conse- 
quently, have brought about an important change in 
the requirements of steam and electric power main- 
taining throughout constant net crude oil intake. 
The crude oil first was pumped to the topping 
plants where it was subjected to heat to boil off the 
various components and the recovery of these com- 
ponents within their own boiling range. The cuts 
were taken off in the following order: gas, gasoline, 
naphtha, kerosene, gas oil, and residue. The gas 
consisted of methane, ethane, propane, and butanes. 
Keep these terms in mind for they are the products 
that are involved in the manufacture of some of 
these new materials. A certain portion of the butane 
was recovered separately and blended back into the 
gasoline for control of vapor pressure and _ initial 
starting properties. The residual butane together 
with remaining components of the gas was then 
piped to the refinery-gas-fuel system. 
The present topping operation is fundamentally 
the same except that with modern equipment purer 





* Before the thirteenth annual conference of the Petroleum Electric 
Power Association, Dallas, December 4 and 5, 1941. 
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fractions are obtained. These separated fractions are 
then subjected to further processing. The gas fraction 
is stabilized to separate from the propane and bu- 
tanes the methane and ethane. The propane is mar- 
keted as bottled gas and the butanes are used for 
other purposes which will be discussed later. The 
methane and ethane go into the fuel-gas system. 

Toluene is recovered from the gasoline cut ob- 
tained from the topping plants. This toluene as re- 
covered is shipped to certain plants where it is 
further processed for the manufacture of TNT. 

In conjunction with the removal of the toluene, 
iso-pentane which is highly volatile and has high 
anti-knock characteristics, is also separated and 
utilized for blending in aviation gasoline. The normal 
pentane from this operation is utilized for blending 
domestic gasoline. 

The topping plant residue is charged to the crack- 
ing units where it is subjected to high pressure and 
temperature which rearrange the molecular structure 
to produce cracked gases, methane, ethane, ethylene, 
propane, propylene, butane, and butylenes, as well 
as cracked gasoline, cracked gas oil and fuel oil. 
The cracked gasoline is a component of automobile 
gasoline while the cracked gas oil and fuel oil are 
marketed as light and heavy furnace oils. Formerly 
the lighter fractions were used, as those from the 
topping plants, largely for fuel. At present in addi- 
tion to cracking of the topping plant residue, the 
naphtha produced from these plants undergoes a 
cracking process called reforming which produces a 
high-grade cracked gasoline and additional cracked 
gases. 

In the gas obtained from the present cracking and 
reforming operations the basic components methane, 
ethane, propane, and butanes are present and in 
addition as previously indicated they contain ethyl- 
ene, propylene, butylene, and iso-butylene. These 
last named products are unsaturated hydrocarbons 
which means that they contain a smaller number of 
hydrogen atoms than a saturated or paraffin hydro- 
carbon such as propane or butane. Practically all 
of the specialized products that are used in the 
blending for production of aviation gasoline of ade- 
quate anti-knock value required by military aircraft 
engines are obtained from these unsaturates. 

To accomplish the above the gases obtained from 
the cracking and reforming units are liquefied and 
subjected to further fractionation. The methane, 
ethane, and ethylene are recovered in one group and 
go into the fuel-gas system. The propane-propylene, 
is recovered separately, as are the butanes, butylenes 
and iso-butylene. 
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Graphical comparison of steam and electric power pumping costs 


The butanes—butylenes and iso-butylene fraction 
is charged to a specialty plant where it is contacted 
with sulfuric acid and the iso-butylene is converted 
into octylenes which is later hydrogenated to iso- 
octane. This is one of the high-octane products 
which is used for blending into the aviation gasoline. 

The butanes from the topping plants are charged 
together with the butane—butylene residue from the 
hot acid plant to the alkylation plant where the iso- 
butane obtained from the butanes and the butylenes 
combine to produce alkylate. The residual normal 
butane is used for blending for control of vapor 
pressure with the excess going to the fuel gas sys- 
tem. The alkylate obtained is another high-grade 
anti-knock blending stock for aviation gasoline. 

In addition to obtaining a blending stock for avia- 
tion gasoline from these gaseous products, part of 
the butylenes is charged to a chemical plant where 
their state is changed to a higher degree of unsatura- 
tion. This resulting product is called butadiene. This 
material is shipped to the rubber manufacturers 
where it is polymerized with other materials into 
synthetic crude rubber. 

The propane—propylene is charged to a catalytic 
polymerization plant in which a reaction of the 
propylene takes place that converts it to what is 
commonly called polymer. This is used for increas- 
ing the overall efficiency of the motor gasoline. The 
residual propane which goes through this process 
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untouched is used as bottled gas or is injected into 
the fuel-gas system. 

In the preceding paragraphs we have dwelt entirely 
on the refinery processes in an endeavor to show the 
source of the products that are now being utilized 
for defense purposes and also to show the amount 
of reprocessing necessary to obtain them. It was 
not my intention to confuse you with a recitation 
of chemical terms or to burden you with chasing 
hydrocarbons around a refinery, but the point to be 
noted here is that most of the raw materials used 
in these new products formerly went into the fuel 
system and to a certain extent their value was lost; 
and next, that there has been no increase in the 
crude-oil requirements; and last, all of this blending, 
combining, reforming, fractionating, and so on 
means an enormous amount of handling, that is, 
pumping of fluids which, of interest to you power 
men, means more power for pumping. This is of in- 
terest to the refiner also because out of what was 
practically waste products he is now manufacturing 
highly desirable products which have a good market 
value. 

All of these processes to which the gaseous frac- 
tions are now being subjected involve heat, pressure, 
and chemical reaction. The heat in some cases is sup- 
plied by direct-fired furnaces while in others the heat 
is supplied by steam. It is well to note here that all 
of the heat put into the systems must be removed 
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from the finished product; consequently, the pump- 
ing of cooling water creates a big demand for power. 

The utilization of products that were formerly used 
for fuel gas has had a twofold effect on steam and 
power systems. In the first place these products have 
a high calorific value, the average being about 2500 
Btu. per cubic feet. Consequently about 2% times 
the total volume of these products of natural gas 
must now be purchased to make up the deficiency for 
fuel gas. This changes the economic picture with re- 
gard to the choice of steam vs. electricity for pump 
drives. With relatively free fuel (no value attributed 
to the necessity for disposal of the gas) the steam 
cost was extremely low and even considering the 
capital cost of steam generating equipment, the cost 
was much lower than electricity purchased from the 
power companies. Consequently the refiner leaned 
toward steam drives, and rightly so. However, with 
former waste products now being utilized to make 
premium products and the purchase of fuel made 
necessary, the cost of steam for mechanical drives 
has increased accordingly. This has resulted in a turn 
toward electrically - driven equipment in locations 
where a steam unit would exhaust to the atmos- 
phere. This change also makes it essential that each 
pumping job be analyzed to determine the most eco- 
nomical drive. If the location is such that the exhaust 
from the steam unit can not be utilized and it is not 
feasible to operate condensing equipment, then the 
water rate of the turbine will be the governing factor 
provided that there is adequate steaming capacity 
where capital cost for steam generating equipment 
need not enter the picture. In order to analyze this 
situation without resorting to calculations, we have 
made up a graph, a copy of which is attached, with 
turbine water rates plotted against cost per horse- 
power. The cost of steam per horsepower for various 
water rates at various values for steam is plotted 
which gives a series of curves. These curves intersect 
another set of curves which show the cost per horse- 
power of electric drives based on cost per K.W.H. 
From this it can be established that the intersection 
of any one of the steam cost with one of the electric 
cost curves is the point below which from a water 
rate standpoint it is cheaper to operate on steam and 
above which it is cheaper to operate on electricity. 

Power Requirements Climbing 

Secondly, the reprocessing of these gaseous frac- 
tions have caused an appreciable increase in the de- 
mand for both steam and electricity. An analysis of 
one refinery shows that the steam requirements have 
increased 50 percent and the electric requirements 
59 percent within five years. It must be kept in mind, 
too, that this has happened with the net crude intake 
remaining constant throughout this period. The 
actual amount of material now being recovered for 
these special products amounts to approximately 3 
percent of total net crude intake. It would appear 
on the surface that an average power, both steam 
and electric, increase of 55 percent seems rather high, 
based on a 3 percent increase on net crude intake, but 
it must be borne in mind that increased pumping and 
greater quantities of heat, some of which are supplied 
by steam, is required to obtain the closer fractiona- 
tion necessary on both topping and cracking stills to 
segregate the initial products from which the desired 
products are obtained. Then these products are sub- 
jected to further fractionation which requires pump- 
ing and heat for segregating. And last the actual 
processing required to obtain the finished product 
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requires further heating and pumping. These proc- 
esses, as previously mentioned, involve heat and a 
large proportion of the power requirement is based 
on pumping adequate quantities of cooling water. 

It is natural that those engaged in the electric 
power industry should be primarily interested in the 
demand for their wares and for their interest we will 
state that for the most part their product is used for 
driving pumps handling the products and cooling 
water. However, this is only part of the story. The 
rest involves the equipment manufacturers. Pumps, 
motors, fractionating towers, cooling towers, piping 
and boilers are all required for the building and 
operation of these plants so that an enormous amount 
of business is done by industries other than the oil 
industries in the preparation of these products. 

In earlier days the gasoline demand usually deter- 
mined the throughput at which the refinery operated 
but now with such a diversification of products the 
marketing horizon of the industry has broadened 
appreciably so that at present domestic gasoline con- 
sumption does not play such an important role. How- 
ever, it is still essential that domestic gasoline stocks 
be marketed. As research continues it is unquestion- 
able that ways and means will be found to further 
broaden the marketing horizon through additional 
new methods of reprocessing the domestic gasoline 
stocks to obtain other special products without de- 
creasing the value of the domestic gasoline. Research 
in this connection is in its infancy and the realm of 
possibilities appears almost unlimited. 

The thing that is of particular interest to the elec- 
tric manufacturers is that as the research continues 
and new methods are developed they will be called 
upon to deliver the power necessary to operate the 
plants; so they have something to look to in the 
future as do all manufacturers of refinery equip- 
ment. 

It is extremely difficult for anyone at this time to 
attempt to predict what conditions will be like when 
the present emergency is over but we are going to 
take the chance and do a little predicting—perhaps it 
might be called wishful thinking. It is apparent that 
the progress now being made in the design and pro- 
duction of airplanes will result in the cost of the air- 
plane being reduced to a price range within the 
means of the average American. This, together with 
the training program now being carried out by the 
government in training pilots for the present emer- 
gency, will result in a tremendous increase in private 
flying which will continue the demand for aviation 
gasolines. With the amount of trans-Atlantic and 
Pacific flying now being done with considerable suc- 
cess due to wartime necessity, the amount of this 
type of transportation for peacetime pursuits will un- 
doubtedly increase at a rapid rate. This again will aid 
in maintaining if not increasing the demand for the 
high-powered aviation gasolines. 


It is expected that the synthetic rubber industry 
will develop to a point of major importance in the 
supplying of our crude rubber requirements. In fact, 
it appears that the oil industry and also the electric 
industry have a rather bright future based on prod- 
ucts now being manufactured which will still be in 
demand after the war. This, however, is only the 
beginning. Research has just begun and there are 
still many developments to come. All I can say to 
the electric industry in this connection is keep a full 
head of steam and plenty of room on the board to 
take care of the future of the oil industry. 
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@ A few hundredths of one per cent of arsenic introduced into 
Revere Admiralty condenser tube alloy has proved effective in pre- 
venting dezincification. This effectiveness has been demonstrated by 
Revere Arsenical Admiralty tubes in commercial installations. It is 
borne out by British practice. And it has now been verified further 
by a new series of laboratory tests described in a paper presented 
before a recent meeting of the American Society for Testing 
Materials. 


Not only do these tests confirm that the addition of as little as 
0.03% arsenic supresses dezincification of alpha brass alloys such as 
Admiralty metal—but they show that it does so without impairment 
of the alloy in other essential respects. 


The author, Mr. W. Lynes, Research Metallurgist in the Revere 
Laboratories, states his conclusions as follows: 


“Laboratory tests indicate that dezincification of alpha brass alloys 
may be effectively suppressed by a small addition (for example, 
0.03 per cent) of arsenic, antimony or phosphorus, without im- 
pairment of the alloys in other respects. These results have been 
confirmed, especially in the case of arsenic, by extensive service 
experience.” 


This paper has been considered of such value that it was reprinted 
in full, without solicitation, by “Metal Industry’, one of the leading 
British technical magazines. The general subject of condenser tube 
corrosion is of such vital and universal interest that Revere has re- 
printed the paper so that every engineer can be fully informed on 
the latest advances in condenser tube alloys. 


Send for your free copy now. In it you will see why all Revere 
Admiralty condenser tubes are of the arsenical type. The Revere 
Technical Advisors are always ready to help you with your prob- 
lems. Write us today. 


REVERE 


COPPER AND BRASS INCORPORATED 


Executive Offices: 230 Park Avenue, New York 


MILLS: BALTIMORE, MD.- TAUNTON, MASS.- NEW BEDFORD, MASS.- ROME,N.Y.- DETROIT, MICH.- CHICAGO, ILL. 
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Defense Efforts Push Oil to 








Record Levels During 1941 


= declaration of the existence 
of a state of war with the Axis 
powers found the American petro- 
leum industry working at break- 
neck speed, with the thorough - go- 
ing cooperation of the government, 
to meet new demands for petro- 
leum products, and to eliminate 
bottlenecks before they have a 
chance to affect the supply of pe- 
troleum. 

On the very day Congress was 
acting to meet the treacherous at- 
tack of Japan, Petroleum Coordi- 
nator Harold L. Ickes, with keen 
foresight and patriotic resolve, was 
organizing a Petroleum Industry 
Council for National Defense —a 
sort of partnership arrangement be- 
tween the federal government and 
the petroleum industry, to have 
petroleum play its all-important 
part in prosecuting the war. 

Demand for petroleum products 
in 1941 was by far the greatest in 
the 80-year history of the industry, 
amounting nearly to 1,600,000,000 
barrels, or almost 10 percent above 
1940. United States consumption 
alone increased more than 12 per- 
cent. At the end of the year the 
industry was producing crude pe- 
troleum at a rate of more than 
4,100,000 barrels a day, with pre- 
dictions made that rapidly mount- 


Production of Crude Petroleum 


WILLIAM R. BOYD, JR. 


President, American Petroleum Institute 


Crude Oil in Storage at End of Year 








YEAR Barrels 
EE A ene! pe a era ot” 306,826,000 
Oe Lis Sain Sinn ds wiki 44 be whee eee 274,958,000 
RR EL So Fa ener Ae 239,978,000 
a a eae are 264,709, 
I ou sda an 6 eracclaccs-& wileceion 244, 





Crude Oil Run to Stills 








YEAR Barrels 

gh SURED Re ay ere. 1,183,440,000 
RG tac ev ond vom s fabs sesawecss seed 1,165,015,000 
EE Wg hinkieas wielie. cua Weeden 1,237,840,000 
EERO AT OOP Pre ee ee 1,294, 162,000 
a eas ca bg nae wee SS Se 1,406,976,000 





Refined Products in Storage 
at End of Year 








YEAR Barrels 
EL aie ba ga rie We s:aabes ones 6 ane 259,164,000 
“Sap RN ee Ce 280,962,000 
ME has wh tgeae dais o bse ieiW ans aceenue 285,860,000 
ES eee Ghee Deka die-5s ahem ea enced 299,875,000 
MSs 6 ale cricin au rales aaaleeels Os 300,000,000 





ing needs would require production 
of 4,500,000 barrels a day by the 
middle of 1942, and possibly of 
5,000,000 barrels a day by July 1, 
1943, 

The petroleum industry, by its 
very nature, is so integrated from 
oil well to consumer that almost 


(In barrels of 42 


U. 8S. gallons) 


any operating change in one small 
part of the industry has its inevita- 
ble reaction in other branches of 
the industry thousands of miles 
away. Defense demands already 
have made many such changes im- 
perative, and more will come. 

In order that these changes 
might be made with complete fair- 
ness to all elements of the indus- 
try, and that the industry might 
make its maximum cooperative 
contribution to national defense 
without any hindrance because of 
possible illegality, the President on 
May 28 appointed Secretary of the 
Interior Harold L. Ickes as Petro- 
leum Coordinator for National De- 
fense. With the cooperation of the 
industry and of dozens of regional 
committees of oil men, he has pru- 
dently and effectively met the prob- 
lems that so far have appeared, and 
actively is working closely in co- 
operation with the industry to as- 
sure completely adequate supplies 
of petroleum for all national de- 
fense needs in the future. 

On December 1, 1941, this gov- 
ernment-industry cooperation was 
put on a more formal basis with 
the appointment of a national Pe- 
troleum Industry Council for Na- 
tional Defense, charged by the Co- 
ordinator with advising him and 


Production of Crude Petroleum by States 


(In barrels of 42 U. 8S. gallons) 









































YEAR United States | Rest of World Total World STATE 1939 1940 1941 (Est.) 
Se oudas date dnns 1,279, 160,000 762,878,000 | 2,042,038,000 Arkansas............. 21,238,000 25,775,000 26,326,000 
Sn Si vgarttbeusas 1:214,355,000 753,332,000 | 1.967,687,000 California..........-. 224,354,000 223,881,000 230,736,000 
| eS 962,000 811,810,000 | 2,076,772,000 CT as caceswees 404,000 1,626, 1,860,000 
SEALE RD DEER NE 1,353,214,000 23,548, 2,176,762,000 Nt 29's, 5: Sree asec 94’ 912,000 147,647,000 134,769,000 
1941 (Estimated)... .: 1,405,218,000 809,399,000 | 2,214.611,000 PIGS Ss ccc0naee ss 1,711,000 4,978,000 6,536,000 
Se 60,703,000 66,139,000 ay 986,000 
IN 6 0.6 t.60e.0 00% 5,621,000 5,188, 4,811,000 
OE 93,646,000 103,584, 115,469,000 
RS a eid a 0 vcroee 23,462,000 19,753, 16,324,000 
Mississippi........... 107,000 4,400,000 15,547,000 
OO. eae 5, oe. pend 6,728,000 7,504,000 
WEI ooo se ck ace 276,000 1,71 “peed 
New Mexico.......... 37, 637, O00 39,129,000 39,521,000 
: ? New York............ 5,098,000 4,999,000 5,126,000 
Wells Completed in the United States _ AT eee 3,156,000 3,159,000 3,284,000 
I oi oon oes 159,913,000 156,164,000 155,276,000 
emt dies | esas] eens 
a big aa 4g 0% q t ‘ \ ‘ y 
YEAR Oil Gas Total west Virginia. ...:.:..... By Roy annioon 
NR esas ss gd 711, , 709, 
Hoag...) Te | Boos | eT «| Brgpg (Other Statest... 2.2. 94,000 71.000 
+ Hite Sa gens * ion HE eae saa Total United States. 1,264,962,000 1,353,214,000 1,405,218,000 
1941 (Estimated)... .. 21,584 2,869 6,846 31,299 
* Missouri, Tennessee, and Utah. 
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PENBERTHY 
DROP FORGED STEEL 


PENBERTHY K4jfCov 


DROP FORGED STEEL 
LIQUID LEVEL GAGES 








All Penberthy 
Gages 
conform with 
A. P. L—A. S. M. E. y of liquids under ¢ 
requirements. high pressures, and/or 
temperatures. Construc- 
tion is exceptionally 
igh pressure or at high rugged .. . similar to 
temperature. Reflex types. 





PENBERTHY KOLU PENBERTHY 
WATER GAGE SET DROP FORGED STEEL 
LIQUID LEVEL GAGES 


Water shows black—steam shows Made of Chromium-molybdenum 
white. U-Bolt construction is alloy temperature-resisting steel, 










strongest and simplest to service. 
Glass replaced by simply remov- 
ing nuts on face of gage... 
unnecessary to work between 
gage and boiler. 


PENBERTHY INJECTOR CO. 


DETROIT, MICHIGAN 


extra heavy throughout. Stain- 
less steel trimmed. Tubular glass 
type gages also available in 
various other metals suitable for 
practically all conditions. 






Canadian Plant; Windsor, Ontario 




















considering on its own motion mat- 
ters relating to the coordination of 


Foreign Trade in U. S. Crude Petroleum 


(In barrels of 42 gallons) 

















the industry, and taking any action ee BS ah suites 
° x s 

recommended by the Coordinator. ee en 
“1 i “SS yPeeeeD 27,484,000 67,234,000 
The Council is composed of repre-  j93g-"::0:00077: 26,412,000 77,254,000 
sentative oil men from all branches _1939............. 33,095,000 72,076,000 
f the ind Reba tens, 42,662,000 51,496,000 
of the industry. 1941 (est.)........ 49,834,000 35,500,000 

During 1941 the industry was 


concerned with a number of poten- 
tially serious problems, among 
them the threat of a deficiency of 
petroleum supplies on the East 


Foreign Trade in Refined 
Petroleum Products 
(In barrels of 42 gallons) 








Coast, huge additional demands for a me OE 
100-octane super aviation motor — > un 

: Sky Pre SES 105,600,000 | 29,673,000 
fuel, reduced supplies of raw mate-  {93g-77771222271: 116,474,000 | 27,896,000 
rials for the manufacture of tetra- 1989. 0.22.22 e eee. 116,883,000 25,965,000 
ethyl lead, and the need for high i941 ‘(est.)2!!1'5!:] _ 70,409,000 43,715,000 
priorities to assure the continuing 


normal operations of the industry. 

To meet these and other national 
defense emergencies, the petroleum 
industry spent hundreds of thou- 
sands of dollars in new capital ex- 
penditures during 1941, for new re- 
fining equipment, new pipe lines, 
and new tankships, along with the 
regular capital expansion of the 
industry. Shipyards turned out 
many new high-speed tankships in 
record time during the year, and 
many others are being built or are 


Demand for Crude Oil and Refined Products 


(In barrels of 42 gallons) 











on order for oil companies and the 
Maritime Commission, with com- 
pletion scheduled for 1942 and 1943. 

Two national defense pipe lines 
—a 250-mile crude oil line from 
Portland, Maine, to Montreal, Can- 
ada, and a 450-mile products line 
from Port St. Joe, Florida to Chat- 
tanooga, Tennessee— were com- 
pleted before the end of the year, 
and a third products line, 1260 
miles long, from Baton Rouge, 


Louisiana to Greensboro, North 
Carolina, is nearing completion. 
Capacity of American refineries 
to produce 100-octane aviation mo- 
tor fuel increased to nearly 44,000 
barrels daily (50,000 barrels or 
2,100,000 gallons with a greater 
proportion of tetraethyl lead) by 
the end of 1941, and plans spon- 
sored by the Petroleum Coordina- 
tor call for quadrupling this huge 
capacity within the earliest possible 
time. The present capacity for this 
one grade of aviation fuel alone is 
far greater than the total capacity 
of the rest of the world combined, 
and is seven and one-half times the 
U. S. consumption of all grades of 
aviation fuel as recently as 1938. 
All the agencies of the federal 
government having to do with pe- 
troleum and petroleum product 
production and transportation are 
busily engaged in working out co- 
operatively with the industry every 
problem as it arises. The Office of 
Petroleum Coordinator for Nation- 
al Defense is functioning with great 
intelligence and effectiveness. The 
state regulatory agencies and the 
Interstate Oil Compact Commis- 


Demand for Residual Fuel Oil 


(in barrels of 42 gallons) 















































































































































YEAR Domestic Export Total YEAR Domestic Export Total 
ch a+ 6.6¢.0ee0ene 1,169,682,000 172,834,000 1,342,516,000 EP ES Pe Oe: 325,514,000 15,304,000 340,818,000 
iran .s @.0 di mice 1,137,123,000 193,728,000 1,330,851,000 ERR Pe ore) 290,065,000 17,920,000 307,985,000 
SR, ord bo eaiaae bik : 1,231,076,000 188,959,000 1,420,035,000 _ Sea 323,488,000 17,485,000 340,973,000 
te 2) Bil pes ne ce 1,326,620,000 130,466,000 1,457,086,000 ey ee 340, 163,000 16,109,000 356,272,000 
1941 (Estimated)..... 1,478,697,000 105,909,000 1,584,606,000 1941 (Estimated)..... 381,000,000 14,527,000 395,527,000 
ary wesc prguatbrieny Oil Bensand fer Bleceitnn 
ere a oe aaneeee (In barrels of 42 gallons) 
YEAR Domestic Eapert Total YEAR Domestic Export Total 
ee ER a 116,841,000 30,129,000 146,970,000 
aR ia a aaa 117,449,000 29,641,000 147,090,000 a a I Re Fy pede ie pppoe 8,886,000 63,858,000 
so ohs Gaatakid 134,973,000 32,020,000 166,993,000 1938... .. 2.222 eee eees pepe ye 7,504,000 py rry od 
Bins 360 sestek a <0b 160,851,000 19, 140,000 179,991,000 eres ren sees ss poy y 4 rye oe anane 
1941 (Estimated)..... 172,213,000 16,300,000 188,513,000 1941 (Estimated). eat 68,888,000 2'512,000 71,400,000 
Demand for Motor Fuel 
(In barrels of 42 gallons) Demand for Lubricating Oil 
(In barrels of 42 gallons) 
YEAR Domestic Export Total 
| SRC ape 519,352,000 38,306,000 557,658,000 YEAR Domestic Export Total 
+ - SRD BM gy oo pre tee pe pans TE gene ht 23,323,000 10,975,000 34,298,000 
Race gioet 4 589,400,000 25,377,000 614,777,000 = ete tee eeeeeeeeees rye it pe pogo 
1941 (Estimated)..... 660,273,000 23,570,000 683,843,000 1940. 9 Pena aes 24'690,000 10,461,000 ’ L 
1941 (Estimated)..... 32,000, ,500, 3 ‘ 
Motor Vehicle Registration and Use 
BUREAU OF PUBLIC ROADS A.P.I. Number of Oil Burners in Operation 
Estimated 
Automo- Total 
ea tive Vehicles YEAR Domestic Industrial Total 
Official Own Dealer Total In Use End 
YEAR Registration| Vehicles Plates Vehicles of Year «AAS 1,543,000 115,700 1,659,500 
ye RES ee 1,688,500 129,700 1,818,200 
A 30,615,087 | 394,783 142,034 31,151,904 28,613,000 I es noe a bc 06a 1,909.900 146,300 2,071, 
1040........) 33, .365 | 427,496 152,085 32,604,946 30,010,000 Ee ds Gta ine ue 2,162,800 167,000 2,306, 
1941 (Est.)..| 34,000,000 | 475,000 160,000 34,635,000 31,600,000 1941 ReMi a ne ew pias 2,303,000 201,000 2,504,000 
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PROTECTION AT THE TURNS IN \ 
TUBE-TURN WELDING TEES 


(1) Extra thick- 
ness at crotch, 
(2) __reinforce- 
ment along top 
of run, (3) re- 
inforcement on 
sides, and (4) 
increased thick- 


elding with TUBE-TURN Fittings | (lem aes 


strength to Tube- 
Turn tees at the 


moves ““Danger at the Turns’’ in Piping! oO i daggh 








stress and strain 
are greatest. 


brupt turns and surging speed—the very things that cause most accidents 
hockey—also account for major piping troubles. 





herever there’s a change in flow direction, look out for extra wear CROSS-SECTION OF TUBE-TURN 
d strain. Be sure of trouble-free operation with Tube-Turn Welding ELBOW SHOWS SUPERIOR DESIGN 


tings. They are designed and manufactured expressly to protect 
ping systems at these vulnerable points. 


ere are all types, sizes and weights of Tube-Turn welding fittings— 
bows, returns, tees, reducers, laterals, nipples, and flanges. For every 
ding fitting need, specify Tube-Turn fittings by name! 


Write for Tube-Turn engineering data book and catalog. 


TUBE-TURNS, Inc., Louisville, Ky. Branch offices: New York, Philadelphia, 
Chicago, Pittsburgh, Cleveland, Tulsa, Los Angeles. Distributors everywhere. 


TUBE-TURN Uleddnug Willige 


Here are vital engineering advantages that tell quickly 
why you get more with Tube-Turn welding elbows— 
the elbow that made ALL Tube-Turn fittings famous. 
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Uniformity Gets “AA” Priority 
in Good Filter Fabrics... 





Urnisormiiy has long received “AA” priority in MT. 
VERNON EXTRA filter fabrics. Particularly today when maximum 
efficiency is being demanded on every hand, MT. VERNON EXTRA 
filter fabrics are giving exceptional service. Their high degree of 
uniformity provides maximum filtering surfaces, permitting maxi- 
mum pressures to be employed with the same clarity of filtrate. 
Specify MT. VERNON EXTRA filter fabrics for greater efficiency 


in any filtering operation. 





TURNER HALSEY COMPANY 
a hs Agents é 

40 WORTH STREET = NEW YORK, N. Y. 
CHICAGO - NEW ORLEANS - ATLANTA - BALTIMORE - BOSTON - LOS ANGELES - SAN FRANCISCO 


a Sains at ai 





sion are geared into the program. 
And the petroleum industry and 
all its units are going to do a mag- 
nificent job! 


Record Levels in 1941 


The detailed 1941 figures cover- 
ing the operations of the petroleum 
industry, estimated for the most 
part by the Institute, reveal that 
practically every figure is a new 
all-time high record. Crude oil pro- 
duction in the United States totaled 
1,405,218,000 barrels, compared with 
1,353,214,000 barrels in 1940, but 
production in the rest of the world 
is believed to have declined slight- 
ly to 809,399,000 from 823,548,000 
barrels in 1940. The U. S. propor- 
tion of the world total therefore 
increased slightly to 63.5 percent. 

U. S. consumption of petroleum 
and products rose nearly 12 percent 
to an estimated 1,478,697,000 bar- 
rels, but exports dropped again to 
105,909,000 barrels to make total de- 
mand 1,584,606,000 barrels. Stocks 
of crude petroleum were reduced 
about 20,000,000 barrels during the 
year, ending at 244,000,000 barrels, 
but stocks of refined products on 
December 31, 300,000,000 barrels, 
were virtually equal to the January 
1, 1941, stocks. 

Drilling of wells increased slight- 
ly to 31,299, second busiest drilling 
year in the industry’s history. Of 
the 1941 wells, 21,584 were com- 
pleted successfully as oil wells and 
2869 as gas wells. The remaining 
6846 were unsuccessful dry holes. 

The country’s refineries proc- 
essed a record 1,406,976,000 bar- 
rels of crude petroleum in 1941, 
and met new peak demands for all 
major products except kerosine. 
Total domestic and export demand 
for these products, with high do- 
mestic demands more than making 
up the further decreases in exports, 
were: motor fuel, 683,843,000 bar- 
rels; distillate fuel oil, 188,513,000 
barrels; residual fuel oil, 395,527,- 
000 barrels; kerosine, 71,400,000 


Crude Oil Prices 


(Per barrel of 36° A.P.I. gravity 
Oklahoma-Kansas oil) 














YEAR High Low 
re reece 1.22 1.10 
ROA ore ee re 1.22 1.02 
DEIN ais a Wines oepiend oa oaieee 1.02 1.02 
SP eee ere a 1.02 1.02 
BPE chor ddccccscevsceeete 1.17* 1.02 








* Up to December 17. 
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Phillips Processes 


For the manufacture of High 


Octane Number Aviation Gasoline 


Royalty Rate on Alkylation 
20c per barrel of alkylate 


For technical, engineering 


and licensing information 


write 


Phillips Petroleum Company 


Bartlesville, Oklahoma 
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Index of Wholesale Prices 
(1926 = 100) 
(U. S. Bureau of Labor Statistics) 








Petroleum All 
YEAR Products Commodities 
ES fowl d dx eh 60.5 86.3 
Spa Se aay 55.9 78.6 
a ae 52.2 77.1 
NN a eee 50.0 78.6 
1941 (10 mo.)..... 57.2 87.1 











barrels; and lubricating oil, 41,500,- 
000 barrels. 

The most spectacular increase 
was reported in the domestic de- 
mand for lubricating oil, which 
gained nearly 30 percent over 1940. 
Exports of lubricating oil also de- 
clined less than the exports of any 
other major product. 

Wholesale prices of petroleum 
products, according to the Bureau 
of Labor Statistics, remained far 
below the average for all commodi- 
ties, but rose from an average in- 
dex of 50.0 in 1940 to 57.2 for the 
first 10 months of 1941. This com- 
pares with an average of 87.1 for 
all commodities. Crude oil prices, 
as indexed by the 36-degree Okla- 
homa - Kansas quotation, increased 
from $1.02 in 1940 to $1.17 at the 
end of 1941. 

The average retail price of gaso- 


| line in 50 representative U. S. 


cities, exclusive of taxes, gained 
slightly in 1941, rising from 12.75 
cents in 1940 to 13.30 cents a gal- 
lon. The all-time low was 12.41 
cents in 1933. Gasoline taxes in- 
creased again in 1941 for the third 
successive year to the all-time high 
average of 5.93 cents a gallon, 
equivalent to a sales tax of 45 per- 
cent; the 1940 average was 5.66 
cents. Average cost to motorists 
was therefore 19.23 cents, against 
18.41 cents in 1940. 

Total gasoline taxes reached the 
staggering total of $1,335,000,000, 
of which about $965,000,000 were 
collected by the states, up nearly 
12 percent from 1940, and about 
$370,000,000 by the federal govern- 
ment, an increase of 31 percent. 

Approximately 34,635,000 motor 
vehicles were in use during 1941, 
with about 31,600,000 being oper- 
ated at the end of the year. On the 
average these vehicles used 800 gal- 
lons of motor fuel. in 1941, com- 
pared with 752 gallons in 1940. The 
motor fuel price was $106.40, but 
taxes amounting to $47.44 in- 
creased the cost to motorists to 
$153.84. 
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Gathering, editing and distributing 


INFORMATION for users of alloys 





To aid users of Nickel alloys, thirty 
service centers are maintained in 
industrial areas. From these strateg- 
ically located key points, our field 
representatives are on call to advise 
American industry about the selec- 
tion, fabrication and uses of ferrous 
andnon-ferrousmaterials. Assistance 
is also given on problems arising 





i—Field offices of the | 


Development and Research Division 


C—Distributor’s Casting Service Centers 


af 
a f 


from the temporary lack of Nickel. 

Through the years, research, field 
studies and user experience have all 
contributed to a fund of practical, 
time-proved information. Many of 
these data have been compiled in 
convenient printed form, useful 
both to experienced men handling 
new materials or performing un- 


January, 1942—A Gulf Publishing Company Publication 


NICKEL 


familiar operations...and to the 
many new employees. 
Now...when minutes and ma- 
terials are so vital. -.make full use of 
this metal-working experience. Send 
for a check list of helpful printed 
pieces on the selection, treatment, 
fabrication and use of Nickel alloys, 
or send your specific questions ‘to: 











Oil Demand to Rise Further 
Unless War Interferes 


L. J. LOGAN 


Bi enoven United States de- 
mand for petroleum, for domestic 
use and export, rose sharply in 
1941 to a new record high, it is 
indicated that requirements will be 
materially larger in 1942, as the 
country proceeds with unprece- 
dented civilian activity and world- 
wide military action. 

The United States apparently 
will need, for its own use and its 
allies, practically all the oil that 
it can conservatively produce and 
that it can transport and process. 

Quite conceivably, demand may 
be substantially more than will be 
in the power of the industry to 
supply, considering the inevitable 
scarcity of materials for maintain- 


Petroleum Demand Up in 1941, 


ing and expanding producing, re- 
fining, and transportation facilities. 

Even in 1941, facilities proved 
inadequate to the extent that gaso- 
line rationing was found advisable 
on the East Coast, with the coun- 
try non-belligerent and engaged 
merely in a preparedness program. 
This year, more important ration- 
ing of gasoline and curtailed use 
of heating oil and other products 
easily may become necessary, with 
the country actually at war, on a 
world-wide scale, and with a deter- 
mined war program replacing the 
preparedness campaign. 

In all its plans and pronounce- 
ments, the government has indi- 
cated preparation for a war of at 


as Domestic Use Alone Exceeds 


Previous Year’s Needs for Home Consumption and Export 
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least several years; and necessar- 
ily, a long-range view is being 
taken with regard to the supply of 
petroleum, in the realization that 
adequate oil for fighting a great 
war must be available not only 
now and the rest of this year but 
also probably for several more 
years. 

Consequently, although the pe- 
troleum industry is being given 
special consideration, with regard 
to priorities on materials and in 
other ways, in the hope of prevent- 
ing serious shortage of oil, it 
should not be surprising if the gov- 
ernment finds it expedient, as a 
precautionary war measure, to 
place restrictions on civilian use of 
oils even without any _ serious 
shortage immediately in sight. 


There can be no certainty, there- 
fore, regarding the amount of 
petroleum that this country will 
consume in 1942 or furnish to its 
allies; and with statistics on for- 
eign trade as well as certain items 
of domestic consumption not avail- 
able because of the war, even 
current trends of demand hence- 
forth will not be known generally 
in detail. 

However, prior to the official 
clamping down on dissemination 
of petroleum statistics, there were 
published statements and forecasts 
that threw some light on probable 
petroleum requirements of the 
United States for 1942. 


Larger Requirements Foreseen 

An increase of at least 6 percent 
in the demand for petroleum in 
1942 as compared with 1941 was 
foreseen by Petroleum Coordina- 
tor Ickes at the middle of Decem- 
ber, just after involvement of the 
United States in the war. For he 
stated that the industry would be 
expected to produce at least 1,500,- 
000,000 barrels of crude oil during 
1942, if that-amount could be sup- 
plied without impairing the ability 
to sustain the necessary produc- 
tion during the emergency. That 
amount would be approximately 6 
percent more than the petroleum 
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Steel comes first... Without Steel there can be no plowing, no 
harvesting, no food; no ships, no railroad cars—no transport- 


ation; no clothing; no guns, no shells, no airplanes. Steel is the 
raw material. Steel is the tools and machinery of production... 

he demands of war have widened our research—and given 
us results of value now as well as when the victory is won. 


ALAN WOOD STEEL COMPANY 


\IN OFFICE AND MILLS: CONSHOHOCKEN, PA. District Officesand Representatives: Philadelphia, 
v York, Boston, Atlanta, Buffalo, Chicago, Cincinnati, Cleveland, Denver, Detroit, Houston, St. Paul, 
Ne W Orleans, Pittsburgh, Roanoke, Sanford, N.C., St. Louis, Los Angeles, S San Francisco, Seattle, Montreal. 
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Fuel Oils Assume Relatively Greater Importance Than Normally 
as War Requires Heavy Use by Navy, Army, Merchant Ships, 
Railroads, Electric Power Plants, Mines, Smelters, and Factories 


This chart, reproduced from Minerals Yearbook, Review of 1940, shows sales of fuel oils, 
by uses, from 1931 through 1940, latest year for which figures are available. Further 
increases in all domestic uses and further decreases in exports are indicated for 1941; and 
for 1942, military and industrial consumption doubtless will show additional expansion, 
while aid to anti-Axis allies may swell exports. Relative importance of fuel oils 
among petroleum products is attested by the fact that in 1941 they accounted for 
38 percent of the,total demand for all oils, or nearly as large a proportion as motor 
fuel, which consituted 43 percent. 
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produced and taken from storage 
during 1941. It would be approxi- 
mately 4,100,000 barrels of crude 
production daily. 

That estimate of crude to be 
needed this year was very conserv- 
ative and apparently will be a bare 
minimum unless restrictions are 
imposed upon civilian consump- 
tion. 

Similarly, the traditionally 
conservative . Bureau of Mines 
estimated in its December, 1941, 
forecast that crude runs to stills 
should be maintained at 4,100,000 
barrels daily, or virtually at capac- 
ity, throughout the first half of 
1942, in order to take care of the 
expected increase in demand, an 
increase of about 400,000 barrels 
daily over the relatively low runs 
of the first half of 1941. 

At the middle of last October, 
in a paper presented before the In- 
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terstate Oil Compact Commission 
at Fort Worth, Dr. A. G. White, 
chief of the petroleum economics 
division of the Bureau of Mines, 
stated that “nobody can forecast 
the trend of total oil demand for 
next year,” because of uncertain- 
ties created by the war. He offered 
at that time, however, the “guess” 
that demand might rise 6 or 7 per- 
cent in 1942, as a probable mini- 
mum, with the increase irregularly 
distributed over the year. He said 
the increase might be 10 or 12 per- 
cent in the first quarter, drop to 8 
or 10 percent in the second, and go 
down to 3 or 4 percent in the last 
two quarters, in a normal proce- 
dure; but that unexpected factors 
might step the demand up and 
keep it up to 10 or 12 percent 
throughout the year. On the other 
hand, he pointed out, increasing 
national defense demands might be 
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expected to be accompanied by 
sharp curtailments of normal busi- 
ness in various parts of the nation- 
al economy which would have im- 
portant effects on oil consumption. 

Less than two months after Dr. 
White presented his analysis to 
the Interstate Compact Commis- 
sion, the United States was at war, 
and some of the “unexpected fac- 
tors” that he foresaw as possible 
had become actualities, and the 
outlook for petroleum demand was 
thereby affected. 

However, the outbreak of war 
for the United States emphasized 
the importance of that part of the 
Bureau of Mines official’s comment 
dealing with naval consumption 
and exports. In any defense setup, 
he pointed out, a major factor is 
naval consumption of fuel oil, and 
as the navy increases its activities, 
its consumption might increase 
two or three fold over the 16,000,- 
000 barrels used in 1940. “If ex- 
ports increased a million barrels a 
month or i1nore,” he stated, “and 
naval requirements by two million 
a month, it is easy to see how 
those factors might mount up to 
a very considerable increase in 
total demand during the coming 
months and year.” But to what 
extent they might be offset by cur- 
tailment of other normal demands 
remains to be seen, he added, and 


Total Demand for Oil Up 
in 1941 Despite Drop 
in Exports 


For 1940, figures are final statistics of 
Bureau of Mines; for 1941, first 9 
months based on Bureau of Mines 
monthly figures and last 3 months 














estimated. 
(Millions of Barrels) 
Percent 
ITEM 1940 1941 Change 
All Oils: _ 
SO ae n 1,326.6 | 1,487.0 | +12.1 
BEA shine ice are dianer 130.5 90.0 | —44.7 
EE a 1,457.1 | 1,577.0 | + 8.2 
Motor Fuel: 
MI, £35-0s ks soba cvscen 589.5 661.4 | +12.1 
_ ree. 25.4 23.3 | — 9.0 
SS See 614.9 684.7 | +11.3 
Aviation Gasoline: 
RS hc aindkseisase 6.7 11.6 | +73.1 
MES ck c> 55:00 shcce s,s 4.5 5.4 | +20.0 
Se eae A 11.2 17.0 | +651.7 
Kerosene: 
SS aes 68.7 71.5 | + 4.1 
SEN sities ccs bicep eed 3.4 2.3 | —47.8 
SRA TERRA A 72.1 73.8 | + 2.4 
Gas Oil and Distillate Fuel: 
EGER BERRA 160.8 180.8 | +12.4 
ne cant calgnace seg his 19.1 15.5 | —23.2 
| Se 179.9 196.3 | + 9.1 
Residual Fuel Oil: 
EE actticdacs kentans 340.1 392.4 | +15.4 
SRD. Cre 16.1 14.4 | —11.8 
SP A a eeey 356.2 406.8 | +14.2 
Lubricants: 
BCS. thas.ee di denp aod 24.7 31.9 | +29.1 
RRS eee ee 10.5 9.7 |, — 82 
ST eee oe 35.2 41.6 | +18.2 

























ctric Type D turbine 


plete operating ‘ar 
ide advance proof ° 
ing trial 's for 


VERY General Ele 
E must pass @ ©? 


ynder steam st : 
is run 

i ormance. a caae 

1° at adjustment of the speed 9 

making 


i hecking 
d trip, © 
i the overspee ; si 
pot Te of rotation, and gone é 
ao lands and steam joints. oa 
sm details makes it © sho 
thes 


- -i0 
shipping crate to on the-| 


b operation. 


LOOK “INSIDE” 


BEFORE YOU BUY 
MECHANICAL-DRIVE 
TURBINES 





ECAUSE, that’s where the difference 

shows up—vital differences in sustained 

economy, continuous service, and operating 

safety. So we’ve “‘opened up” the steam chest 

of the improved Type D mechanical-drive 

turbine for your inspection and comparison. 

You'll find double safety here—safety against 

overspeed and safety against lost operating 

time, costly shutdowns, and high maintenance cost. You’ll find a 

balanced-pressure governor valve that responds quickly to small 

changes in speed. And, you’ll find a hand speed’ changer that enables 
you to operate the driven equipment at its most efficient speed. 


T. EASILY ACCESSIBLE STEAM STRAINER 


The steam strainer is ahead of both the trip and governor valves to prevent 
foreign material from entering and damaging any part of the turbine. Full 
steam flow with no pressure drop is assured by designing the strainer with 
200 per cent more open area than the inlet. The strainer can be easily removed 
for cleaning without breaking the station piping. 


2. COMBINED TRIP AND THROTTLE VALVE 


The combined trip and throttle—a standard feature of the improved Type D 
—admits steam to the turbine and assures protection against overspeed. The 
valve is spring loaded and, when tripped by the overspeed governor, is 
closed instantly against all steam flow by both spring force and steam 
pressure. After tripping, the valve can be reset at the turbine without shut- 
ting off the main steam supply. The valve chamber is designed for the least 
possible resistance to steam flow. 


3. BALANCED-PRESSURE GOVERNOR VALVE 


Steam, after leaving the throttle valve, enters the nozzles around and through 
the balanced-pressure, double-seated throttle operating in renewable seats. 
V-notches form guides on the valve disk to add two additional points of 
support for the stem. The valve trim is of chrome-iron alloy to assure long 
wear and resistance to corrosion and erosion. No soft packing is used where 
the valve stem extends through the valve support. Instead, three accurately 
machined bushings, with an intermediate leak-off connection, prevent 
leakage of steam. This construction eliminates stem packings and assures 
free valve action. 


4. HAND SPEED CHANGER 


A hand speed changer can be built into the governor linkage to provide a 
20 per cent speed adjustment while the turbine is in operation. This is always 
required on dual-drive applications, and recommended in order to operate 
the driven equipment at its most economical speed. For further details, 
write or phone your nearest G-E office. General Electric, Schenectady, N. Y. 
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“that is the reason why nobody 
can forecast the trend of total oil 
demand for next year (1942).” 


Aviation Gascline 


Among the most noteworthy 
developments to be expected in 
connection with demand for 
petroleum products is a per- 
centagewise phenomenal expansion 
in use of aviation gasoline, brought 
about by the war. Late in 1941, 
the petroleum industry of the 
United States was producing 7/% 
times as much super-aviation, 100- 


94 


octane motor fuel as the output of 
all grades of aviation fuel only 
three years previously, in turning 
out about 50,000 barrels (or 2,100,- 
000 gallons) daily. Production 
had just been stepped up over- 
night by 15 to 20 percent, from 
44,000 barrels, or 1,800,000 gallons, 
daily, through government permis- 
sion to use 4 cubic centimeters 
instead of 3 of tetraethyl lead per 
gallon, despite the fact that it had 
been contended by some engineers 
that too much lead caused clogging 
of lines and was unsafe in aviation 





use. The alternative to using in- 
creased proportions of lead is to 
use as base stocks gasolines of 
higher-octane rating naturally, and 
selective use of West Texas, Gulf 
Coast, and other crudes yielding 
such gasolines may be expected to 
contribute toward expansion of the 
capacity for turning out 100-octane 
aviation gasoline. Plans openly 
divulged by the government, even 
before the United States became 
a belligerent, called for tripling of 
the capacity for making 100-octane 
aviation gasoline, that is, increas- 
ing it above 120,000 barrels daily 
by the middle or possibly the be- 
ginning of 1943. Those plans indi- 
cated that as against production of 
about 15,000,000 barrels of aviation 
gasoline of all grades in 1940 and 
20,000,000 in 1941, the country 
would produce from 26,000,000 to 
30,000,000 barrels of super-aviation, 
100-octane grade in 1942, or an 
average of 72,000 to 83,000 barrels 
daily during the year, against a 
recent capacity of only 40,000 bar- 
rels daily. For a large part of the 
production, current demand, do- 
mestic and export, apparently is 
contemplated. The total demand 
for all aviation gasoline in 1940 
was only 11,200,000 barrels, in- 
cluding 6,700,000 for domestic use 
and 4,500,000 for export, and that 
in 1941 was about 17,000,000 bar- 
rels, including 11,600,000 for do- 
mestic consumption and 5,400,000 
for export. 


Lubricating Oil 


Lubricating oil is another petro- 
leum product that has been put 
into exceptionally great demand 
through the war, and requirements 
doubtless will be materially larger 
in 1942 than in 1941, because of 
heavy military use and increased 
shipments to war allies and be- 
cause of further stepping up of the 
industrial production. Total de- 
mand for lubricants was approxi- 
mately 41,600,000 barrels in 1941, 
or 18 percent more than that of 
35,200,000 barrels in 1940, despite 
a decrease of about a million bar- 
rels in exports, domestic consump- 
tion having increased 29 percent, 
to 31,900,000 from 24,700,000 bar- 
rels. 

Residual fuel oil, like aviation 
gasoline and lubricating oil, will 
take a highly important role in the 
prosecution of the war, and al- 
though demand was up sharply in 
1941 it probably will further in- 
crease in 1942, even if the govern- 
ment places restrictions upon the 
limited consumption that is not es- 
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sential for waging the war. The 
heavy fuel oils are used by the 
railroads, merchant ships, mines, 
smelters, factories, gas and electric 
power plants, and oil companies, 
as well as by the Navy and Army, 
and in addition, substantial quanti- 
ties are exported. Requirements for 
all these purposes will be stimu- 
lated in 1942, as most of the uses 
will be essential in the war pro- 
gram, about the only important 
possibility for curtailment of use 
being that of inducing power 
plants to substitute coal for oil as 
fuel. The total demand for residual 
fuel oil in 1941, approximately 406,- 
800,000 barrels, was 14 percent 
(50,000,000 barrels) above that of 
356,200,000 barrels in 1940, al- 
though exports were off nearly 
2,000,000 barrels to about 14,400,- 
000, the domestic requirements 
having risen 15 percent (52,000,000 
barrels) to 392,400,000 from 340,- 
100,000 barrels. 


All Oils and Motor Fuel 


The total demand for all oils in 
1941, domestic and export, was ap- 
proximately 1,577,000,000 barrels, 
a new high and 8.2 percent (120,- 
000,000 barrels) above the demand 
of 1,457,100,000 barrels in 1940. 
Exports were down almost 50 per- 
cent (40,000,000 barrels), from 
130,500,000 to 90,000,000 barrels; 
but domestic demand was up 12 
percent (160,000,000 barrels), from 
1,326,600,000 to about 1,487,000,000 
barrels. 


Motor fuel demand was up 11 
percent (70,000,000 barrels) in go- 
ing from 614,900,000 barrels in 
1940 to about 684,700,000 in 1941, 
although exports were down about 
2,000,000 barrels to 23,300,000, with 
domestic consumption up 12 per- 
cent (72,000,000 barrels), from 
589,500,000 to 661,400,000 barrels. 


Heating Oil and Kerosene 


Gas oil and distillate fuel was re- 
quired in 9 percent greater volume 
in 1941 than in 1940, an increase 
of over 16,000,000 barrels. While 
exports dropped 23 percent (3,500,- 
000 barrels) to 15,500,000 barrels, 
domestic use increased 12 percent 
(20,000,000 barrels), from 160,800,- 
000 to about 180,800,000 barrels. 


Total demand for kerosene was 
up 2.4 percent (1,700,000 barrels) 
from 72,100,000 to 73,800,000 bar- 
rels, in the face of a million barrel 
decrease in exports to about 2,300,- 
000 barrels, as domestic use rose 
t percent (2,800,000 barrels) from 
68,700,000 to 71,500,000 barrels. 


EN defense orders necessitate added power piping in your 


plant, take this short-cut through the special engineering and 
prefabrication problems that precede installation. “Give the plans to 
Grinnell”, and you'll “sub-contract” all the troubles of interpreting 
super-pressure steam requirements into super-power piping. 

Grinnell engineers are power specialists, qualified by long expe- 
rience to interpret even the most complex power problems into 
speedily-erected, underwriter-approved piping systems. Grinnell 
plants, strategically located to serve defense industries, are equipped 
with every last facility to prefabricate these systems. 

Grinnell is helping leading manufacturers, utilities and process 
plants to meet defense needs for added power. Write for Data Book, 
“Grinnell Prefabricated Piping”. Grinnell Company, Inc., Executive 
Offices, Providence, Rhode Island. Branch Offices in principal cities 
of the United States and Canada. 


GRINNELL 
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Protection of Industrial Plants 





Deena’ Ai. with the clash at 
Pearl Harbor came distribution of litera- 
ture from the Office of Civilian Defense, 
one of its booklets being “Protection of In- 
dustrial Plants and Public Buildings.” 
Since much of the general instructions 
will have some application in the petro- 
leum industry it is being printed along 
with this paragraph by F. H. LaGuar- 
dia, director, who wrote: 

“It is expected that the general plan 
outlined in this publication will be 
adapted by plant managers or local 
civilian defense authorities to meet local 
conditions or special needs. Plans should 
be kept as simple as possible because 
experience shows that such plans work 
best in practice.” 

That the information was compiled 
well in advance of the declaration of 
war is evident from the first paragraph: 

“Even though the possibility of enemy 
air attack upon industrial plants and 
public buildings in the United States 
may be remote, it is essential that pro- 
tective organization be developed at 
once to guard against the disruption 


of normal activities and for the safety 
of the personnel in an emergency. The 
general plan .. . is to provide for the 
security of every employe and for the 
maintenance of production at the high- 
est possible rate. 

“Protective measures should recog- 
nize that the effect of a bomb is local. 
The damage is therefore less when op- 
erations are decentralized, dispersed, 
and duplicated among many small plants 
or buildings. So far as is economically 
possible, such arrangements should be 
made. Similarly, each plant should be 
prepared to protect itself, independently 
of outside assistance. 

“It is recognized, however, that ar- 
rangements for exchange of information 
and mutual assistance should be made 
between plant managers and local gov- 
ernmental authorities, including the local 
defense council or agency. Local author- 
ities should rely upon plant services for 
aid if necessary. 

“The protective organization in each 
industrial plant, business establishment, 
or public building should consist of a 
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The next thing to “tes? gauge accuracy” 


to provide practically the same pre- 
cision found in high quality test 
gauges yet having the rugged en- 
durance necessary for hard constani 
usage. 


its exceptional accuracy and long 
life. Ask about the Lonergan “LRG.” 
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J. E. LONERGAN COMPANY 
211 RACE ST., PHILADELPHIA. PA. 
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And Publie Buildings 


plant defense coordinator and four heads 
of divisions. The divisions are fire, po- 
lice, medical, and maintenance services. 

“In the office of the plant defense 
coordinator, provision should be made 
for communication with the civil air- 
raid-warning system, control of trans- 
portation facilities, and liaison with local 
governmental authorities. 

“The plant defense coordinator is re- 
sponsible for developing a communica- 
tion system within the plant to permit 
the immediate transmission of messages 
between the coordinator and squads or- 
ganized under the various divisions, and 
between squads. The report center under 
the plant defense coordinator should 
have a system of reports from each 
squad and from each key position so 
that the coordinator will know when 
his plant is “manned and ready.” Check- 
off lists should be developed and be on 
hand. A distinctive signal, such as a 
gong, rapidly beaten triangle, or other 
percussion sound, should be arranged to 
indicate a gas attack. 

“Since telephones may become over- 
loaded or out of order, arrangements 
must be made for emergency methods 
of communication, such as runners and 
cyclists. 

“All transportation equipment should 
be allotted by and under the control of 
the headquarters of the plant defense 
coordinator. 


“The plant defense coordinator should 
be a clear-thinking individual capable of 
taking charge of action in an emergency. 
He should be able to get things done 
without friction or loss of time. This 
plant defense coordinator has full re- 
sponsibility for preparing plans, organ- 
izing and equipping squads, and training 
personnel. During an emergency he has 
control of the dispatch of all squads. 


“The heads of divisions should be well 
qualified in their respective fields of 
work. They should also be capable of 
managing men and of taking charge of 
unusual incidents. 


“Within each division, squads should 
be organized to render the particular 
service for which the division is re- 
sponsible. Usually a squad will consist 
of 4 or 5 individuals or as many as the 
plant defense coordinator believes is 
necessary. So far as possible, individual 
employes should be assigned to the type 
of protective work for which they are 
best suited. ‘ 


“The training of personnel should 
provide first for the training of indi- 
viduals, then of squads. Thereafter, the 
entire organization should be trained 
collectively to insure the fullest degree 
of teamwork, cooperation, and useful- 
ness. 


“In small plants, the protective or- 


ganization may be even simpler than 
that just described. However, provision 
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ANOTHER 
TOOL OF MODERN RESEARCH! 



















THE APPLICATION of the Dowtherm* principle of heat transfer, 
while largely confined to commerical plant processing operations, 
is also a valuable tool of industrial research. 





An ever increasing number of laboratories depend on Dowtherm 
to provide accurately controlled heating at high temperatures 
with low pressure equipment. The flexibility of the system is an 
answer to a wide variety of heating problems. 


The utilization of the Dowtherm system in the pilot plant sim- 
plifies design and operating problems in the final conversion of 
the process to the plant scale basis. [ts possibilities merit your 
consideration. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York, St. Louis, Chicago, Seattle, San Francisco, Los Angeles, Houston 


®Trade Mark Reg. U.S. Pat. Off. 
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must be made for all aspects of pro- 
tection, 
Fire Services 

The plant fire chief should be the 
head of the fire-fighting forces. He will 
be responsible for the fire-fighting bri- 
gade and for the equipment, both heavy 
and portable, permanent and temporary. 
An inspection and survey should be 
made immediately and all precautions 
taken, such as the removal of old equip- 
ment and rubbish from roof spaces. 
Access to the roof should be provided. 
The adequacy and availability of water 
supply, both main and auxiliary, should 
be studied. All men assigned to the fire 
brigade should be taught the latest 
methods of fighting fires and dealing 


or 


with incendiary bombs. 

“Fire-watcher squads should be or- 
ganized, equipped, and trained. Their 
duties will be to watch for, locate, and 
handle incendiary bombs so as to pre- 
vent a small flame from becoming a con- 
flagration. Normally, fire-watcher squads 
will handle incendiaries but they should 
be prepared to call for assistance. 

“Rescue squads of specialists, such as 
engineers, carpenters, bricklayers, weld- 
ers, shorers, and electricians, should be 
organized, equipped, and trained to res- 
cue people from damaged buildings. 
Their duties may be extended to in- 
clude emergency handling of utility 
services. They must be able to work 
in silence, with hand signals. They must 
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OULD it interest you to know that right now 
we are making a large number of special 
gages for the Navy? 





find the gages we make for service in your 
plant are just as sturdily and carefully made—only 
the design is different. 


Surely if such exacting buyers as those run- 
ning our first line of defense find in Jerguson the 
answer to their gage requirements, doesn’t it stand 
to reason that here you will find the answer to yours? 








JERGUSON JERGUSON 
Reflex Transparent 
GAGES GAGES 


recommended for 
Pressures up to 3200 lbs. 
at 100° F., or at 100° F., or 


Pressures up to 1200 Ibs. 
at idoo° ¥. 


recommended for 
Pressures up to 2000 lbs. 


Pressures up to 600 lbs. 
at 10002 ?. 
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be trained in first aid. They must be 
capable of acting directly and quickly. 

“A competent fire organization con- 
sists of: 

“1. A main observation post, with 
such additional observation posts as 
may be necessary for observation of the 
entire area. 

“2. Protected fire-watcher posts, with 
necessary men, equipment, and inde- 
pendent water supply. These posts 
should occupy an elevated position to 
cover local buildings with high fire risks, 
or buildings vital to production. 

“3. Fire posts conveniently situated, 
but dispersed and decentralized, with 
necessary equipment. 

“4. Adequate main and auxiliary water 
supply systems. 

“5. Fire squads organized and ready 
to deal with incendiary and high-explo- 
sive bombs and fires. 

“6. A direct communication system 
between fire-watcher posts, fire squads, 
and the headquarters of the plant fire 
chief so that reports of fire may be made 
and assistance may be sent when neces- 
sary. 

Police Services 

“The plant police chief should be in 
charge of the following: All police ac- 
tivities; the work of air raid wardens 
and aircraft observers; and training in 
gas defense and the wearing of protec- 
tive devices. He should have general 
responsibility for maintenance of disci- 
pline and for development of morale. 

“The police chief should supervise all 
guards and watchmen, should be re- 
sponsible for all persons entering the 
plant area, and should be charged with 
safeguarding of the plant and its mate- 
rial from subversive activities as well as 
from theft. He should control all traffic 
and maintain a clear route to permit the 
necessary automobiles, rescue trucks, 
etc., to reach the scene of an incident. 
The handling of all unexploded missiles, 
whether high-explosive or incendiary 
bombs, should be one of his responsi- 
bilities, and his men should be given 
special training for this work. 

“Under the plant police chief, there 
should be a senior air-raid warden in 
charge of all wardens and observers or 
spotters. Persons serving as wardens 
must be calm individuals with presence 
of mind who can act as advisers and 
guides to others. The wardens will be 
trained to work in conjunction with the 
local air-raid-warning system. They will 
observe where bombs fall and fires 
break out. 

“The observers should be placed on 
the top of a substantially constructed 
building in order to command as exten- 
sive a view as possible of the surround- 
ing buildings and areas. They will re- 
port the approach of planes, bombs 
dropping, fires, or anything unusual of 
which the senior warden should be in- 
formed. 


“The wardens will be prepared to” 


handle the evacuation of employes from 
the plants to air-raid shelters. Each em- 
ploye should be shown how to go by 
the most direct route from his working 
station to an air-raid shelter. He should 
go without noise, confusion, haste, or 
loss of time. 

“The wardens will make certain that 
all lights are extinguished during a 
blackout except those permitted to re- 
main lighted for safety or other reasons. 


Medical Services 
“The plant medical services should 
be under the plant physician or a prac- 
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He’s an engineer 














on the payroll... 






































but a filing clerk 
on the job! 


Five years in college is the stretch this pipe-smoker served; 
learning how to work a slide rule, solving advanced calculus 
problems, running tedious experiments in the lab and then he 
winds up in the Engineering Department as a glorified filing clerk. 

Does this shoe fit your foot or that of some of your young 
engineers? These are strenuous days and every minute saved 
in our refineries means more refined products to help knock those 
yellow (censored) Japs out of the Philippines. We honestly be- 
lieve that proper and consistent use of The Refinery Catalog 
can prove a real time saver in your organization. Some 224 
manufacturers, through a community of effort and expense, have 
made it possible for you to have under one cover the very latest 
developments in equipment and services as well as 193 pages 
of useful Process Handbook data. SAVE TIME — You'll find it 
quickly in The Refinery Catalog. 


The current Refinery Catalog is a vol- 
ume of 715 pages containing complete 
or condensed catalogs of 224 manufac- 
turers. Its convenience and wealth of 
data make it the logical starting place 
in searching for information. 
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ticing physician: In addition to his regu- 
lar training, the plant medical chief 
should be qualified to handle poison-gas 
cases. 

“The medical chief will be responsible 
for the organization of first-aid service 
and for the training of employes in such 
measures. So far as possible, all em- 
ployes should be trained in first aid. 
Conveniently situated first-aid stations, 
in charge of trained workers, should be 
located throughout the plant area. These 
stations should be amply protected and 
equipped to render such treatment as 
is necessary until the injured person 
can be removed to a hospital. The am- 
bulance service should be under the con- 
trol of the medical chief, and only non- 
walking cases should be sent to hos- 
pitals by ambulance. 


“The sanitary service, in all its as- 
pects from collection of garbage to the 
sewage disposal system, should be 
watched carefully so that necessary 
steps can be taken to prevent disease 
and epidemics. The plant medical chief 
should consult with the local health 
authorities regarding emergency sani- 
tary measures for protection of water 
and sewage systems, especially the 
elimination of cross-connection between 
safe and unsafe water supplies and the 
elimination of other hazards. 

“In any war or defense effort, salvage 
of material is necessary and important. 
However, salvaged materials must be 
treated before they can be used again. 
The medical chief should be responsi- 
ble for treatment of such materials and 
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AVOID FREQUENT 
SHUTDOWNS 


For Replacement of Packings and Gaskets 


GARLOCK packings and gaskets give long, dependable 
performance month after month because of our quality- 


controlled method of manufacture. 


Avoid frequent shut-downs for re-packing and for 


replacement of gaskets. Standardize on GARLOCK! 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Tulsa, Okla. 


Houston, Texas 


Los Angeles, Calif. 


Garlock Lattice-Braid Packing 
is unusually flexible. Its unique 
structural design imparts semi- 
automatic pressure action. 
Available in several styles for 
various types of service. 
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for the organization of squads to collect 
and handle them. 


Maintenance Services 

“The buildings, equipment, and sup- 
plies which tend to keep the munitions 
of war rolling along must be protected. 
The maintenance services should be un- 
der the engineering chief, who should 
be a competent all-around engineer, 
qualified to act in a cool manner in all 
emergencies. He should have as his as- 
sistants the technicians who deal with 
plant utilities — electricity, steam, gas, 
water. Skilled workers, such as plumb- 
ers, pipe-fitters, machinists, welders, etc., 
should be detailed to key positions ready 
to do whatever is necessary. 

“The first step should be to survey the 
plant and make the necessary prepara- 
tions for the protection of all buildings, 
with particular attention to the protec- 
tion of all vital plants, materials, and 
records. If permanent improvements 
cannot be made, temporary devices 
should be improvised. Special attention 
should be given to the protection of 
plants, damage to which would seri- 
ously impede the war effort. For exam- 
ple, power and boiler houses and special- 
process plants nced all the protection 
that can be given them. (Technical 
pamphlets are to be issued to give exact 
engineering information.) 


“Air-raid shelters should be prepared 
for protection from both gas and bombs. 
Consideration should be given to the 
safety afforded by these shelters, to en- 
trances and exits, lighting, heating, and 
ventilation. Provision should be made 
for the serving of hot tea or coffee and 
light refreshments, 


“The control of illumination (black- 
out) should be studied. Means should 
be developed to control quickly, to any 
desired degree, all artificial light so that 
no light will be visible externally during 
a blackout. 

“Tied in with illumination control is 
the matter of camouflage by day. In 
camouflage, conspicuous objects are 
painted so that they will harmonize with 
the background and thus be concealed 
from view, particularly from an airplane. 
Any scheme of camouflage should be 
studied from the air by experts; other- 
wise, the opposite effect from that de- 
sired may be secured. 


“Key men should be stationed in pairs 
at the various utility controls, such as 
telephone switchboards, gas, steam, and 
water controls and boilers. These men 
must remain at their post during an air 
raid to be ready to handle any emer- 
gency at that post. 


“Because the key men must not be 
removed from their posts, organized re- 
pair crews must be ready to handle any 
emergency in a particular circuit. These 
emergency repair squads should be men 
skilled in their regular tasks who can 
work quickly and efficiently under ad- 
verse conditions. 


“The latest type of high-explosive 
bombs has a large blast effect which 
causes damage to buildings within the 
blast area. Immediately after an air at- 
tack, a survey of the plant must be 
made so that any dangerous walls or 
foundations can be’shored up or demol- 
ished, debris removed, and conditions 
restored to normal as rapidly as possi- 
ble. Permanent repairs should be made 
thereafter. For immediate purposes, it is 
necessary that damage, shoring, and 
clearance squads be organized and ready 
to do their work.” 
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Isomerization Processes 
Growing in Importance 


Recent announcement by Standard 
Oil Company (Indiana) that the com- 
pany has completed development work 
on its naphtha isomerization process and 
is ready to license its use by American 
refiners calls attention to a relatively 
new field of refining technology. Iso- 
merization not only of naphtha mix- 
tures but also pure hydrocarbon frac- 
tions such as butane is a potentially 
important tool in the production of 
aviation gasoline. By converting hy- 
drocarbons of comparatively low oc- 
tane number into isomers of higher oc- 
tane number the process is capable of 
increasing the annual output of avia- 
tion fuel by raising the octane numbers 
of base stocks used in making this fuel. 

Commercial construction of isomeri- 
zation units is just getting under way. 
Standard Oil Company (Indiana) is 
likely to build one soon in its refinery 
at Whiting. Another plant is reported 
to be under construction elsewhere in 
the United States. In South America, 
one plant is in operation, another is 
being built and a third is soon to be 
under construction. In the Near East 
two plants are being built. 


Isomerization processes at present 
available to refiners are of two types 
with respect to type of feed stock used. 
Shell Development Company’s process 
is directed toward production of iso- 
butane for use in alkylation plants. In 
this process, normal butane vapors are 
passed along with dry hydrogen chlo- 
ride through a granular catalyst bed 
containing aluminum chloride. A 40 to 
45 percent conversion of normal butane 
into isobutane during a once-through 
operation has been claimed for the 
process. The liquefied butane mixture 
from the catalytic. chambers is pumped 
eventually to the fractionation section of 
an alkylation unit where normal butane 
is stripped out and recycled to the 
isomerization unit. 

Little information has been released 
on the Indiana process, but the fresh 
feed stock is a virgin naphtha cut, prob- 
ably largely normal pentane and hexane, 
the octane numbers of which are about 
64 and 59 respectively. This fresh feed 
is passed through a catalyst of undis- 
closed nature. The high yield of about 
98 percent reported for the process indi- 
cates that the catalyst is a non-destruc- 
tive material possibly one of the well- 
known aluminum halides. The final 
“isomate” product from the process 
when charging a feed stock of 65 octane 
number is reported to have an octane 
number of around 81. The product con- 
sists of a mixture of unreacted normal 
hydrocarbons and the isomers produced, 
and is apparently used directly as a 
base stock for aviation blends without 
being fractionated. 


The importance of isomerization proc- 
esses can readily be appreciated. Iso- 
merization of normal butane, which can 
be used only to a limited extent in 
gasoline because of its high vapor pres- 
sure, produces isobutane, which is 
needed in large quantities in the sul- 
phuric-acid-alkylation process for manu- 
facture of 100-octane-aviation fuel. 
isomerization of straight-chain naphthas 
yields aviation fuel blending ingredients 
f high octane number, a fact which 
nakes it possible to reduce the amount 
f iso-octane or TEL required to make 
iviation gasolines. 





The Look Box 


Incidentally, isomerization processes 
are opening new fields for natural gaso- 
line and casinghead. These materials are 
relatively low in isomeric hydrocarbons 
and are potentially profitable sources 
of raw materials for isomerization 
processing. Pentane particularly, one of 
the less abundant hydrocarbons, offers a 
good field for treatment, although it is 
understood that as yet a first-rate pen- 
tane-isomerization catalyst has not been 
developed. 





API Makes Changes 
In Statistical Reports 


Beginning with the week ending Janu- 
ary 3, the American Petroleum Institute 
inaugurated several changes in its week- 
ly reports on crude oil production and 
refinery operations, and at least for sev- 
eral weeks, the reports will not be pub- 
lished until Wednesday, whereas they 
have been issued on Tuesday. 


Henceforth, all figures by districts, 
as well as the United States totals in 
the refinery section of the report will 
be on a Bureau of Mines basis, con- 
taining estimates by districts of umnre- 
ported stocks and refinery runs, where- 
as such unreported data heretofore have 
not been estimated except in the aggre- 
gate. 

In the future reports, figures on crude 
production will cover more fields than 
heretofore in Texas, New Mexico, and 

















Louisiana. 
CONVENTIONS 
| 

MAR. 

2- 5 | American Society for Testing 
Materials, Spring Meeting, 
Cleveland. 

23-25 | Western Petroleum Refiners Associa- 
tion, St. Charles Hotel, 
New Orleans. 

APR. 

13-17 | American Institute of Mining and 
Metallurgical Engineers, 
Cincinnati. 

16-17 | National Petroleum Associati 
Semi-Annual Meeting, Cleveland. 

21-23 | Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman. 

22-24 | Petroleum Industry Electrical Associa- 
tion, Washington-Youree Hotel, 
Shreveport. 

MAY 

11-13 | American Institute of Chemical 
Engineers, Boston. 

13-15 | Natural Gasoline Association of 
America, Mayo Hotel, Tulsa. 

25-28 | American Petroleum Institute, 
Mid-Year Meeting, Oklahoma 
City. 

JUNE 

8-11 | American Society of Mechanical 
Engineers, Semi-Annual Meeting, 
Cleveland. 
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NGAA Names 1942 


Program Committee 


Harry Ells, general manager of natu- 
ral gasoline operations, Cities Service 
Oil Company, Bartlesville, has been ap- 
pointed chairman of the 1942 convention 
program committee for the annual con- 
vention of the Natural Gasoline Associa- 
tion of America, according to Ray E. 
Miller, Hanlon-Buchanan, Inc., presi- 
dent of the association. The meeting is 
scheduled for May 13, 14 and 15, Mayo 
Hotel, Tulsa. 

Other members of the committee are: 
H. H. Beeson, Sabine Valley Gasoline 


Company, Shreveport; E. E. DeBack, 
The Chicago Corporation, Corpus 
Christi; D. M. Wolfe, Standard Oil 


Company of California; S. F. Mauney, 
Jr., The Carter Oil Company; G. W. 
McCullough, Phillips Petroleum Com- 
pany, and R. A. Carter, Continenta! Oil 
Company. 

Aside from the usual interesting tech- 
nical program which characterizes the 
working conventions of this association, 
an unusual feature being planned is the 
celebration of the twenty-first birthday 
of the organization in a “Coming of 
Age” banquet. Entirely on the serious 
side, plans for the event include the 
presentation of national authorities in 
discussions of national-defense programs 
affecting the products and operations of 
the natural-gasoline and distillate indus- 
tries. 


Committee to Study 
Functions of API 


A committee on reorganization of the 
functions and structure of the American 
Petroleum Institute has been named by 
President William R. Boyd, Jr., with 
George A. Hill, Jr., Houston Oil Com- 
pany of Texas, Houston, as chairman. 
The committee, which was authorized 
by the institute’s board of directors at 
the recent meeting at San Francisco, 
will review and study the present func- 
tional activities and organizational struc- 
ture of the institute and thereafter make 
any recommendations to the board 
which might appear desirable. 

Members of the committee are J. A. 
Brown, Socony Vacuum Oil Company, 
New York; H. D. Collier, Standard Oil 
Company of California, San Francisco; 
O. D. Donneli, The Ohio Oil Company, 
Findlay; W. S. Farish, Standard Oil 
Company (New Jersey), New York; J. 
Howard Pew, Sun Oil Company, Phila- 
delphia; W. S. S. Rodgers, The Texas 
Company, New York; E. G. Seubert, 
Standard Oil Company (Indiana), Chi- 
cago; H. F. Sinclair, Consolidated Oil 
Corporation, New York; W. G. Skelly, 
Skelly Oil Company, Tulsa, and R. G. 
A. van der Woude, Shell Union Oil 
Corporation, New York. 


Question Program 


For WPRA Meeting 


For the first of a -series of technical 
group meetings in 1942 the Western Pe- 
troleum Refiners Association continued its 
question and answer session at. Shreveport 
January 9. This type of program made 
up the November session when time was 
insufficient for disposing of all questions. 
Those remaining from the November meet- 
ing were taken for the January meeting. 

A. W. Trusty, chief chemist of Arkan- 
sas Fuel Oil Company, Shreveport, was 
chairman for the January meeting. He has 
served as chairman for previous meetings 
of this nature. 
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Canadian Gasoline 
Rationing in April 

Rationing of gasoline becomes effective 
in. Canada April 1 and after that date 
ration coupons must be used each time gas- 
oline is purchased. Munition Minister Howe 
announces that the desired curtailment will 
be achieved mainly through the limitation 
of non-essential private car driving. Com- 
mercial vehicles will be allowed gasoline 
up to their proven normal requirements. 

Each vehicle will be allowed a stated 
number of units of gasoline «for the year. 
Quantities of gasoline in each unit from 
time to time may be varied by the oil con- 
troller as circumstances require. 

Tourists while in Canada will be en- 
titled to purchase gasoline “to the same 
relative extent as Canadians who drive 
cars which fall within the basic category.” 


Under the plan each vehicle owner must 
register with the oil controller, and a gaso- 
line license and ration coupon book must 
be obtained for each vehicle. Licenses and 
ration coupon books will not be transfer- 
able and will remain the property of the 
oil controller. They may be cancelled or 
recalled at any time. A registration fee of 
$1.00 will be charged for each vehicle. Li- 
censes and coupon books will be issued only 
for 1942 provincially licensed vehicles. 


International Petroleum 
Exposition Postponed 


The International Petroleum Exposi- 
tion, scheduled for May, 1942, will not 
be held, exhibitors and directors decided 
at a meeting in Tulsa, December 8. 

Decision was reached to postpone the 
show due to the war and to the belief 





Below, a@ repro- 
duction from an 
actual unre- 
touched color 
photograph 
which illustrates 
the appearance 
of the gauge glass 
from directly in 
front. 


distinctly. 








/ can see It from here 


You can sit back and relax when you have installed Pyrex Broad 
Red Line Gauge Glasses, because you can see the water level from 
one end of the boiler room to the other. 

The transparent, broad red line fused directly to the wall of 
the gauge glass itself makes the water level stand out clearly and 


You can stop worrying about costs, too, for actual service records 
prove that Pyrex brand Gauge Glasses last longer. Resistance to 
thermal shock protects them against sudden temperature changes. 
Machine drawn accuracy decreases installation strains. Transpar- 
ency remains unimpaired by corrosive action of steam. 

For serviceability with visibility, install Pyrex Broad Red Line 
Gauge Glasses. Stocked by leading mill and steam supply dealers. 


“Pyrex” is a registered trade-mark and indicates manufacture by Corning Glass Works. 
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that oil companies would not be able to 
send as many representatives to the ex- 
hibit as in normal times. 

The group, representing a majority of 
exhibitors, decided to leave with the 
exposition the money that already has 
been paid for space with the understand- 
ing that exhibitors be billed, whenever 
the show is held, only for their prorata 
share of maintenance expenses. Ex- 
hibitors withdrawing money lose pro- 
ority on contracted space, but will share 
in maintenance costs, it was decided. 

Although no future exhibition date 
was set, appointment of a committee of 9 
to 12 members representing all branches 
of the oil industry was approved to 
advise the show executive committee 
concerning future dates or policy. 

Last summer the executive commit- 
tee of the Oil-World Exposition at 
Houston voted to recommend to the 
directors of: the exposition that if the 
International Petroleum Exposition de- 
cided to postpone its 1942 show, the 
Oil-World Exposition would agree to 
date its exposition so as not to conflict 
with the dates selected by Tulsa —in 
other words, Houston would date its 
show so as to follow by a year the next 
Tulsa exposition. 

In the meantime, the regular staff of 
Oil-World Exposition at Houston has 
been discontinued and correspondence 
is being handled by the non-paid staff 
of the executive committee. 


Anhydrous Aluminum 


Chloride 


C. A. Tuomas, Reinhold Publishing 
Company, 330 West Forty-second 
Street, New York. Price $15. 

Although only one chapter of Anhydrous 
Aluminum Chloride is devoted exclusively 
to refining, the work deals extensively with 
the catalytic reactions of aluminum and 
hydrocarbons. The author, Charles Allen 
Thomas, is with Monsanto Chemical Com- 
pany. Collaborators in the work are Mary 
Baluk Mishier, Herbert E. Morris and 
Ross W. Moshier of the Thomas and 
Hochwalt laboratories of Monsanto Chem- 
ical Company. The volume of 972 pages 
is part of the American Chemical Society 
monograph series. 

In the chapter on petroleum the discus- 
sion is limited to the use of aluminum 
chloride in cracking, refining and in the 
preparation of pour-point depressants. Its 
use in preparation of polymer lubricants 
and motor fuels as well as its activity as 
a catalyst for apiphatic alkylation and iso- 
merization are dealt with in other chapters. 

The book is an extensive report on pro- 
ery in catalytic reactions over a wide 

eld. 


Petroleum Refinery 
Engineering 


W. L. Netson, McGraw-Hill Book 
Company, New York. Price $6. 

In this second edition of Petroleum Re- 
finery Engineering, the author has brought 
up to date progress of the last six years 
in refining processes and practices. New 
chapters have been added on Rebuilding 
Hydrocarbons, Auxiliaries to Processing 
and Solvent Treating or Extraction Proc- 
esses. Also new material has been added 
on multiple-component fractionation, the 
catalytic processes and solvent dewaxing. 

This book is a comprehensive presenta- 
tion of methods by which crude oil and 
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A chance to help U.S.A. 


HE nation needs more fighting avia- 

tion gasoline Processes are ready 
now to produce the vital components that 
go into it, speedily and in volume 


All those processes are available to all 
refiners, together with designs for the 
units to operate them, under license from 
Universal And all the experience and 
“know how” acquired by Universal refin- 
ing specialists in more than a quarter 
century, go with them 


What an opportunity for every refiner 
who can gear his plant and his opera- 
tions to mesh with the defense program 


Are you one of them? 


Why not find out how we can help 
you to help the nation 


Universal Oil Products Co 


Dubbs Cracking Process 
Chicago, Illinois Owner and Licensor 





THE REFINERS INSTITUTE OF PETROLEUM TECHNOLOGY 
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natural gas are converted into finished ma- 
terials. This paragraph from the preface 
to the second edition outlines the progress 
of refining in recent years and indicates 
the trend in current development: 

“The conversion, by means of chemical 
reactions, of the bulk of petroleum into new 
and different products from those normally 
found in crude oil is the major achieve- 
ment of the past six years. Heretofore, the 
processing of petroleum has been largely 
by cracking or thermal decomposition. The 
gaseous hydrocarbons of the 2 to 4 carbon 
atoms have been the raw stocks for most 
of the newly developed processes, but there 
is justification to hope that in time nearly 
all of the hydrocarbons in petroleum will 
be identified and made availabel for syn- 
thesis into uniquely valuable new mate- 
rials.” 





Washington Roundup 





Centralized control of both stocks and 
production of 100 octane aviation gasoline 
was assumed by the Office of the Petro- 
leum Coordinator in the rush to put the 
United States on war footing. Supply of 
this grade of motor fuel was increased by 
30,000 gallons daily by raising the maxi- 
mum TEL content from 3 cc to 4 cc per 
gallon. 

Expansion of the organization of the 
Petroleum Industry Council for National 
Defense got under way with Russell B. 
Brown, Independent Petroleum Association 
of America, and Fayette B. Dow, National 











need to scrap them. 


Our engineers will be 


vidual - requirements. 
prompt attention. 


625 
123 W. Philadelphia St., 





PUT YOUR 
_ OLD PARTS 
” BACK TO WORK 


Sure! They are worn. They've had tough 
going these last few months. But there's no 


You can resurface those worn parts, at 
very low cost, with the proper grade of 
COLMONOY, and the parts can not only be 
used again but they will outwear and out- 
perform unsurfaced parts many times over. 

COLMONOY is the easiest of all hard- 
surfacing alloys to apply. There is a grade for 
every hard surfacing requirement. Use COL- 
MONOY to recondition worn pump sleeves, 
rings and plungers, wash pipes, and all parts 
subject to excessive corrosion and abrasion. 


IN PUMPING HOT OIL — AT 900° F. 


—a recent check-up of a COLMONOY coated pump sieeve 
showed that this sleeve ran 2400 work hours, as compared 
with other hard-surfaced sleeves at 360 work hours. 
The pump running at 3600 R.P.M., handled hot oil at 900° F. 
Such resistance to corrosion and abrasion is just another 
reason why you should _ investigate the application of 
COLMONOY on your tough jobs. 


WRITE FOR CATALOG 


lad to discuss the proper 
application of COLMONOY to meet your indi- 
Your letter will receive 


WALL- COLMONOY CORP. 


SIXTH FLOOR, BUHL BLDG., DETROIT, MICH. 
W. Jackson Blvd., CHICAGO 
WHITTI 


ER, CALIF. 
21 Seneca St., BLASDELL, N. Y. 








558 W. 54th St.,. NEW YORK 
208 Midco Building, TULSA 





CoLMONOY 





Hard Surfacing Alloys and Overlay Metals 
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Petroleum Association, named as assistants 
to William R. Boyd, Jr., chairman. 


The several holders of the patents essen- 
tial to sulphuric acid alkylation reduced 
royalty payments, so as to permit expansion 
of plant facilities to smaller concerns. 


An exhaustive survey of present stocks 
of 100-octane-aviation gasoline as well as 
facilities for its distribution and check over 
future stocks were parts of a recommenda- 
tion of the Office of the Petroleum Coordi- 
nator. Its full text was: 


To the Refining Committees of the sev- 
eral Districts and to such Subcommittees 
on Aviation Gasoline as may be designated, 
and to all persons, natural or artificial, 
engaged in the petroleum industry, or in in- 
dustries which affect the petroleum indus- 
try, or who hold or have an interest in any 
patent affecting the manufacture of any 
grade of aviation gasoline. 


On December 7, 1941, the Government of 
the Empire of Japan declared war upon 
the United States of America. 

It is essential, in the national interest, 
that the supplies of all grades of aviation 
gasoline for military, defense and essential 
civilian uses be increased immediately to 
the maximum. 

Therefore, pursuant to the President’s 
letter of May 28, 1941, establishing the 
Office of Petroleum Coordinator for Na- 
tional Defense, I do hereby recommend 
that immediately and until further notice: 


S 1504.10 Aviation Gasoline Survey. The 
Refining Committees of the several Dis- 
tricts or such temporary Subcommittees on 
Aviation Gasoline as may be designated 
shall obtain, compile, and analyze all perti- 
nent and available facts, figures, and other 
data with respect to the production of all 
grades of aviation gasoline, including but 
not limited to information concerning the 
existence, location and availability of all 
grades of aviation type crude oils, all grades 
of aviation gasoline base stocks, aviation 
gasoline blending agents, aviation gasoline 
manufacturing patents and processes, the 
capacity of existing aviation gasoline pro- 
duction and manufacturing facilities, and 
the possibilities of expansion thereof and 
the possibilities of the conversion thereto 
of facilities not now employed for such 
purposes.* 

**SS 1504.10 to 1504.18, inclusive, issued 
under the authority contained in the Presi- 
dent’s letter of May 28, 1941, to the Secre- 
tary of the Interior (6 F.R. 2760). 

S. 1504.11 Plans to Increase Production 
to be Drafted. In order to increase to a 
maximum the production of all grades of 
aviation gasoline, the Committees or Sub- 
committees shall prepare plans for the use 
of all sources of the components of such 
gasoline and of all components of and fa- 
cilities for producing or capable of pro- 
ducing any grade of aviation gasoline in 
such a manner as will result in the maxi- 
mum production of all grades of aviation 
gasoline in the shortest possible time.* 

S 1504.12 Provisions of Plans. Such 
plans may provide for the allocation, ex- 
change, license, pooling, loan, sale or lease 
of crude oil, base stocks, blending agents, 
processes and patents, and production, 
transportation and refining facilities among 
persons, natural or artificial, whenever and 
to whatever extent may be necessary to 
facilitate the maximum production of all 
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IT’S REALLY IMPORTANT TO CONSERVE «x x x 


TETRAETHYL LEAD 
CHLORINE AND HYPOCHLORITES 
LITHARGE 
INHIBITORS 


PERCO CATALYTIC DESULFURIZATION 


PERCO COPPER SWEETENING 


Make it possible to save these and other vital chemical 


materials used by refiners and at the same time permit 





you to both improve the quality of your product and to 


reduce your manufacturing cost. 


Write or Wire . . . 
%, 


PERCO DIVISION 


< PHILLIPS PETROLEUM COMPANY 


ae 
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grades of aviation gasoline or to reduce 
the time required to produce such gaso- 
line.* 

S 1504.13 Further Provisions of Plans. 
Such plans may provide for the exchange, 
loan, ‘sale, pooling, allocation, or leasing 
of other petroleum or petroleum products 
and of production, transportation, refining 
and storage facilities wherever and to 
whatever extent may be necessary to avoid 
inequities among the various affected units 
of the petroleum industry, whether pro- 
ducing, refining, transporting or market- 
ing, and, specifically, may provide for a 
reduction in any locality or area of the 
quality and octane rating of motor fuels 
so far as consistent with defense or essen- 
tial civilian needs where such action is 
made necessary because of the operation 
of any plan provided for in S 1504.11.* 

S 1504.14 Adjustments or Changes in 
Costs. In the preparation of the plans pur- 
suant to S 1504.11 and in carrying such 


plans into effect, the Committees or Sub- 
committees shall obtain, compile, and an- 
alyze facts, figures and other data showing 
such increases or decreases in costs as may 
be occasioned or realized in the execution 
of such plans. Reports shall be made to 
the Office of Petroleum Coordinator for 
National Defense in order that that Office 
and the Committees or Subcommittees may 
advise and consult with the Office of Price 
Administration or other appropriate Fed- 
eral agencies concerning the effect of such 
plans upon costs.* 

S 1504.15 Terms of Existing Contracts 
to be Filed. Within 30 days from the date 
hereof there shall be filed in the Office of 
Petroleum Coordinator for National De- 
fense a full statement of the terms of 
existing contracts and agreements for the 
production, storage, use, sale or other dis- 
position of all grades of aviation gasoline 
and all grades of aviation gasoline base 
stocks and blending agents. 











IF YOU WANT TO CUT 
DOWN ON RE-PACKING « -: 





It’s not packing—it’s RE-packing 
that’s really expensive... That’s 
why it pays in dollars and cents 
to use the best packing money 
can buy. J-M Sea Rings are that 
kind of packing. 

They’re custom-made to fit 
specific operating conditions. 
Entirely automatic, they seal on 
the work stroke, release on the 
return, thus reducing friction and 
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Johns-Manville PACKINGS & GASKETS 


BETTER TRY SEA RINGS! 


wear on both packing and rod. 
During the past 25 years many 
engineers have accepted Sea 
Rings as the standard packing 
for reciprocating rods and plung- 
ers operating against steam, 
water, air, brine, oil, gasoline and 
many other fluids and chemicals. 

For details on J-M Sea Rings and 
the complete line of J-M Packings and 


Gaskets, write Johns-Manville, 22 East 
40th Street, New York, N. Y. 


THERE’S A DISTRIBUTOR NEAR YOU 
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S 1504.16 Prior Review of Action Affect- 
ing Avition Gasoline. Except where in ac- 
cordance with the provisions of an ap- 
proved plan formulated under the provi- 
sions of S 1504.11, after the date hereof 
no action shall be taken by any producer 
or refiner of any grade of aviation gaso- 
line, aviation gasoline base stocks or avia- 
tion gasoline blending agents with respect 
to the production, storage, use, sale, or 
other disposition thereof without giving 
antecedent advice thereof to the Petroleum 
Coordinator for National Defense in order 
that he may have an opportunity to make 
specific recommendation with respect there- 
to.* 

S 1504.17 Meetings. Meetings of the 
Committees or Subcommittees and repre- 
sentatives of the petroleum industry shall 
be held from time to time for the purpose 
of preparing the plans provided for in S 
1504.11, and the Committees or Subcom- 
mittees shall meet from time to time with 
any Committees or Subcommittees estab- 
lished by the Office of Production Manage- 
ment or other Federal agency to study the 
problems involved in the production of all 
grades of aviation gasoline, aviation gaso- 
line base stocks or aviation gasoline blend- 
ing agents. The Committees or Subcom- 
mittees and representatives of the petro- 
leum industry shall, upon the approval of 
any of the aforesaid plans by the Chief 
Counsel of the Office of Petroleum Coordi- 
nator for National Defense, and pursuant 
to the direction of the Petroleum Coordi- 
nator for National Defense, meet from 
time to time for the purpose of doing all 
things necessary to carry into effect any 
such plan in accordance with the foregoing 
provisions of this Recommendation.* 

S 1504.18 Effectuating Plans. The Com- 
mittees or Subcommittees and all persons 
affected by any plan formulated in accord- 
ance with the provisions of S 1504.11 shall, 
upon the approval by the Chief Counsel of 
the Office of Petroleum Coordinator for 
National Defense of any plan prepared pur- 
suant to S 1504.11, and pursuant to the 
direction of the Petroleum Coordinator for 
National Defense, carry into effect such 
plan according to its terms, conditions and 
intent.* 


Decision of government purchasers to 
allow the use of 4 cubic centimeters rather 
than 3 cubic centimeters of tetraethyl lead 
in Army and Navy fuel has increased the 
nation’s capacity to manufacture 100-octane 
aviation gasoline fuel from 1,800,000 gal- 
lons daily to about 2,100,000 gallons. Due 
to the scarcity of lead, this action is fur- 
ther proof that motorists may anticipate 
a reduction in the quantity of high-octane 
fuel that will be sold to the public. 

Estimates of the 1942 and 1943 aviation 
gasoline requirements of the United States 
and friendly nations are being revised up- 
wards so rapidly and so drastically that 
break-neck construction of large additional 
capacity is being started. As new plants 
are finished, they will require additional 
quantities of tetraethyl lead and thus fur- 
ther reduce the volume remaining for the 
motoring public, unless plans for enlarged 
lead production can be expanded rapidly 
enough to provide for the great increase 
requirements looming on the horizon. 

Every development of late has indicated 
that public motorists will have to use 
lower quality gasolines before long. 


An immediate 50 percent cut in royal- 
ties on aviation gasoline patents, from 42 
to 21 cents per barrel, and a further cut 
to 15 cents per barrel on July 1, 1943, 
will save the government more than $5,000,- 
000 a year under an agreement which Co- 
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B&W Croloy Seamless Tubing is produced . 


in the nation’s largest specialty tube mill 
devoted to the manufacture of seamless 
alloy tubing for service involving high 
temperature, high pressure, oxidation, cor- 
rosion and extreme mechanical accuracy. 
Each order is considered as special and is 
usually produced as a special run. Every 
step from billet to finished tube is under 
inspection far more exacting than that re- 


quired for ordinary commercial tubing. 


As a result, every B&W Croloy tube you 


receive will meet your specifications. 


To help you select, complete technical data 
on all B&W Croloys will be furnished on 


request. 
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ordinator Ickes on December 23 announced 
had been reached with Texaco Develop- 
ment Corporation, Shell Development Com- 
pany, Standard Oil Development Company, 


Anglo-Iranian Oil Company, Ltd., and 
Universal Oil Products Company. 

The agreement, it was explained, will 
make it possible for refiners to whom 
heretofore the processes for making 100- 
octane gasoline have not been available, to 
participate in the OPC program to ex- 
pand aviation fuel production. 

In seeking the agreement, Ickes said, 
“we were aware that large sums of money 
had been spent by these developing com- 
panies on research and preliminary work. 

“Nevertheless, realizing that the process 
was a great contribution to our air su- 
premacy, we were desirous that the amount 
paid in royalties should be kept as low as 
possible, especially since the 100-octane 
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Solvent Separation 
Viscosity Breaking 

Gas Pyrolysis at 1500° F. 
Hydrogenation 


Alkylation 


ISO-FLOW FURNACES are designed 
for all phases of the Petroleum and 


Chemical Industries. 


PETRO-CHEM DEVELOPMENT CO. 


Incorporated 
120 EAST 4ist STREET. NEW YORK, N. Y. 
Representatives 


MARQUETTE BLDG., CHICAGO TULSA, OKLAHOMA 


gasoline was to be bought almost exclu- 
sively by the government for the use of 
our own armed forces and our allies. 

“This office sincerely appreciates the 
patriotic cooperation of the developing 
companies in making this royalty reduc- 
tion possible, and in making their technical 
assistance available in furthering this essen- 
tial program.” 

The royalties to be reduced are those 
on the sulphuric acid alkylation process, 
developed contemporaneously by the sev- 
eral companies in Holland, England and 
the United States, working independently. 

The agreement provides that the royalty 
shall be reduced from 42 to 30 cents per 
barrel of alkylate produced commercially 
by refiner-licensees, and from 42 to 21 
cents per barrel on alkylate produced and 
sold by refiner-licensees either to the 
armed forces of the United States or, upon 


ISO-FLOW 
FURNACES 


Are now in operation or under construction for major 
oil companies and include the following services: 


Distillation 

Flux Heating 

Direct Fired Reboiler 

Direct Fired Field Gas Plants 
Auxiliary Fired Economizer 
Contact Clay Treating 
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the direct or indirect request or order of 
the United States or any agency thereof, 
for the use of the armed forces of any 
foreign country, with a further reduction 
to 15 cents after July 1, 1943. 

The Supply Priorities and Allocations 
Board on December 16 approved the pro- 
gram developed by Coordinator Ickes to 
expand production of 100-octane aviation 
gasoline. 

The plan calls for the boosting of pro- 
ductive capacity from 40,000 to 120,000 
barrels a day by 1943, and with imme- 
diate increase to 44,000 barrels a day by 
the end of this year. 

Details of the program were submitted 
to SPAB officials by the coordinator in a 
confidential memorandum outlining the 
present capacity for production, stocks on 
hand, expected demand for both the imme- 
diate future and for long-range needs and 
the methods by which it is proposed to 
meet that demand. 

“The affirmative action taken by SPAB 
now clears the way for putting the full 
plan into effect and will assure necessary 
allocations for obtaining supplies and 
equipment needed for the construction pro- 
gram,” it was declared by OPC. 

The present productive situation, it was 
said, is “more favorable” than had been 
anticipated, and the work to be undertaken 
in the immediate future already has been 
outlined to oil: company executives and 
their technical experts. 

The first concrete step under the OPC 
aviation-gasoline program was announced 
December 20 with the working out of an 
agreement by representatives of Cities 
Service Company, Defense Supplies Cor- 
poration and Coordinator Ickes for a model 
contract for a new plant construction. 

The agreement not only calls for an im- 
mediate start on a $2,000,000 plant in the 
Middle West but paves the way for com- 
pletion of similar aviation gasoline con- 
tracts with several other refiners who will 
join the expansion program it was said. 

The contract provides for a loan by the 
government for part of the construction 
cost of the plant and for the purchase by 
the government of its entire output for at 
least three years. Contributing importantly 
to the expansion program, OPC officials 
said, was a recommendation by the Com- 
missioner of Internal Revenue, permitting 
liberal depreciation for income tax during 
the life of the contract. 

“The importance of the agreement lies 
in the fact that it makes it possible for 
refiners to undertake the large investments 
with some assurance of a market for a 
sufficient period of a product now chiefly 
used in war,” it was explained. 

“Perfection of contracts to enable Amer- 
ican refiners to swing into production of 
the aviation fuel has been pushed by OPC. 
Consummation of the Cities Service con- 
tract opens the way to immediate execu- 
tion of additional contracts by other con- 
cerns who are in a position to enter the 
business.” 

A special subcommittee has been named 
by William R. Boyd, Jr., chairman of the 
Petroleum Industry Council for National 
Defense, to work out a program for the 
prevention of waste in the consumption of 
petroleum products. Its members are: 

W. Alton Jones, president of Cities Serv- 
ice Company, New York, chairman; W. S. 
S. Rodgers, president of The Texas Com- 
pany, New York; J. Frank Drake, presi- 
dent of Gulf Oil Corporation, Pittsburgh; 
William F. Humphrey, president of Tide 
Water Associated Oil Company, San Fran- 
cisco, and T. H. Barton, president of Lion 
Oil & Refining Company, El Dorado, 
Arkansas. 
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Although no plants have been au- 
thorized, facilities for the extraction of 
hydrocarbons suitable for synthetic 
rubber production took their place in 
the refining picture along with the 
urgency of expanding capacity for 100- 
octane-aviation gasoline. The military 
situation in the Orient resulted in re- 
strictions on automobile tire distribu- 
tion late in December. 


Since the petroleum industry now has 
a few plants operating in the synthetic 
rubber field, it seems the one likely 
to be called upon to take over the loss 
of crude rubber. 


A project of major import in the 
aviation-gasoline field is still in the 
stage of consideration. It would involve 
a plant in Corpus Christi for the final 
manufacture of the product with sev- 
eral of the large recycling plants in that 
area to furnish iso-butane for the cen- 
tral alkylation unit. In addition to the 
facilities for final manufacture of the 
product, additional facilities for frac- 
tionation of iso-butane in the recycling 
plants would have to be provided. 

One additional large unit for the 
manufacture of 100-octane - aviation 
gasoline was assured when Cities Serv- 
ice Oil Company made a contract with 
the federal government through OPC. 
A federal loan will be made to care for 
part of the $2,000,000 cost. The govern- 
ment in turn made a contract to buy 
output of the plant for three years. 

The contract was singled out as a 
model which will serve as a guide for 
further construction under the program 
to expand facilities to the point that 
at least 126,000 barrels of 100-octane- 
aviation gasoline will be available daily. 
The OPC statement on this score was: 

“The importance of the agreement 
worked out in consultation with the co- 
ordinator lies in the fact that it makes 
it possible for refiners to undertake the 
large investments with some assurance 
of a market. 

“Consummation of the Cities Service 
contract opens the way to immediate 
execution of additional contracts by 
other concerns which are in a position 
to enter the business.” 


Higher Butane Recovery: Revision 
of design in the large recycling plant 
near Katy, Texas (near Houston) came 
after government officials asked that 
higher extraction of butanes be accom- 
plished. The plant which will be op- 
erated by Humble Oil & Refining Com- 
pany as a joint venture will process 
around 250,000,000 cubic feet of gas daily 
and will recover total liquids of 7500 
barrels. Additional factionating equip- 
ment has been specified for the recov- 
ery of 80 percent of all butanes. 


Butadiene Output: First commercial 
production of butadiene from the new 
plant of Shell Oil Company at Houston 
was announced late in January. The 
unit has capacity for 5000 tons a year. 
The output will be shipped to rubber 
companies for conversion into finished 
rubber products. 


Gas Plant: The McKamie Gas Clean- 
ing Company was formed for treating 
and processing gas from the McKamie, 
Arkansas, field. Extraction of hydrogen 
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sulfide will be accomplished by the 
Girbotol process and contract has been 
let to Girdler Corporation for this unit. 
In addition, the venture will include a 
natural gasoline plant. R. A. Howe, 
who has been superintendent for the 
southern division of The Carter Oil 
Company, Shreveport, has been elected 
vice president and general manager. F. 
H. Lerch, president of Interstate Nat- 
ural Gas Company, is president. 


Cycling Plant: Lone Star Gasoline 
Company has completed the cycling 
plant of 50,000,000 cubic feet daily ca- 





pacity, in the Willow Springs field in 
East Texas. 


Plant Bought: Control of Independent 


Refining Company, Arp, Texas, has 
been acquired by Fred Sklar and Sam 
Dorfman. The plant has 3500 barrels 
daily capacity. 


Natural Gasoline: Warren Petroleum 
Corporation, Tulsa, will build a natural 
gasoline plant with facilities for frac- 
tionating iso-butane in the New Har- 
mony pool, White County, Illinois. The 
plant will be operated in connection 
with the pressure-maintenance program 
of the field, where Continental Oil Com- 
pany, Tide Water Associated Oil Com- 
pany, Sun Oil Company and Superior 
Oil Company have adopted this method 
of production. 
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Go 5 TIMES Farther 


One plate of stainless steel, if rolled into a plate of Jessop SILVER-PLY 


stainless-clad steel of the same thickness, will make available five times 


more stainless surface for processing equipment. For the average sheet 
or plate of SILVER-PLY is made with a 20% stainless steel cladding, 


which is ample to provide the desired corrosion resistance, while the _ 


mild steel backing supplies the necessary strength. This, in effect, 


means that five times more equipment can be made from stainless 
steel when utilized in the form of Jessop SILVER-PLY Stainless-Clad 


Steel than if employed as solid sheets or plates of stainless. 


Jessop SILVER-PLY Stainless-Clad Steel saves up to 45% in material 


costs as compared to solid stainless, Write for our new Price List con- 


taining base prices and standard classifications of extras, Do you have 
our 24-page descriptive booklet on SILVER-PLY? 


* Produced under U. S. Pat. Nos. 1,997,538 and 2,044,742. 


JESSOP STEEL COMPANY 
General Offices and Works 


WASHINGTON, PENNA., U.S.A. 
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SCIENCE AND TECHNOLOGY 


Abstracts prepared in co-operation with the 


REFINER AND NATURAL GASOLINE MANUFACTURER 


The abstracts here presented are selected from the current literature of science and 
technology to afford reference to fundamental information not easily available to all readers. 
Abstracts of articles appearing in readily obtainable trade journals are not included. 

Photostat copies of original articles will be supplied at cost by the Leslie Laboratories. 
Complete or limited bibliographies covering special topics by title, by abstracts, or in com- 
plete manuscript, will also be prepared and furnished at reasonable cost by the Laboratories. 


Fundamental Physical and 


Chemical Data 


Latent Heats of Vaporization, H. P. 
Metssner, /nd. & Eng. Chem. 33 (1941) 
pp. 1440-43. 


The relation between the pressure and tem- 
perature of a two-phase system in equilibrium 
is expressed by the well-known Clapeyron 
equation which is usually written 

Apo AH 


aTo ~ To (Vg — VL). 


The object of the paper is to present the 
above equation in an integrated form that 
avoids difficulties in its use, but which in a 
large measure retains the accuracy of the 
original expression, If the critical pressure 
and critical temperature of a pure liquid are 
known, its molal latent heat of vaporization 
at any temperature can be computed from 
vapor pressure data alone by the following 
equation: 
d (In po) AH 





a( =~) ote ae (ug — ML) 
To 


This expression is derived from the Clapeyron 
equation, and integrates as follows upon as- 
suming that vapor pressure data plot as 
straight lines on the coordinates (in po) 
against 1%7To): 


H 1 
la pro =—— AH —— [1 —_— -| 
R (4g — wu) Te Tru 
° 
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A graphical solution of this equation is pre- 
sented, from which values of (AH/Tc) can be 
obtained directly, given the reduced vapor 
pressure and the reduced temperature for the 
point in question. The maximum error is of 
the order of +9 percent, for both polar and 
nonpolar liquids, with an average error of 
less than + 5 percent. Data and calculations 
are presented in considerable detail in tabular 
and graphical form. 


Determination of Freezing Points and 
Amounts of Impurity in Hydrocarbons 
from Freezing and Melting Curves, 
Mair, GLAscow AND Rossini, J. Res. 
Natl. Bur. Standards 26 (1941) pp. 591- 
619. 


The authors have studied the interpreta- 
tion of time-temperature freezing and melt- 
ing curves, and have developed a procedure 
for obtaining the correct value for the freez- 
ing point, and for making a reasonably ac- 
curate estimation of the content of impurity. 
The common method for determining the 
freezing point of an impure substance or a 
solution in which supercooling occurs is ex- 
trapolation of the portion of the time-tem- 
perature curve that represents thermodynamic 
equilibrium between liquid and solid phases 
back to its intersection with the part of the 
eurve representing cooling and undercooling. 
This procedure is analyzed from the stand- 
point of thermodynamics, and a more ac- 
curate method of interpretation is outlined. 
The authors believe that the estimate of con- 
tent of impurity will be accurate to within 
10% of the actual impurity present in con- 
centrations from 0.005 to 0.1 mole fraction. 
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We've always believed in letting by-gones be by-gones, 
so we didn’t make a fuss about our 25th anniversary in June, 
1941. But some of our customers occasionally remind us that 
they bought equipment for their first corrosion problems from 
us 25 years ago! And we are still serving the same customers. 
Our lines have been expanded to meet present day require- 
ments which are somewhat different from those of 25 years ago. 

For a quarter of a century we have served the needs of 
oil refiners. Corrosion problems and the materials and equip- 
ment that effectively combat them change so frequently that 
we like to think of ourselves as 25 years young. Today we have 
both experience and equipment that enable us to serve your 
needs better than ever before. 
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The Solubility of Gases in Liquids, 
A. E. MARKHAM AND K. A. Kose, Chem. 
Reviews 28 (1941) pp. 519-88. 


The authors have compiled a bibliography 
of 546 references on the subject of the 
solubility of gases in liquids. They have 
critically examined the experimental work, 
and have rated the references on a scale of 
1 to 4, a rating of 4 indicating the greatest 
degree of reliability. Solubilities of methane, 
ethane, and propane, in water, alcohols, 
hydrocarbons and chlorinated solvents are 
included. The solubility of butane in water is 
given, and of ethylene in water, alcohols, 
ketones, chlorinated solvents, and petroleum 
fractions. Solubilities of propylene, cyclopro- 
pane, isobutylene, acetylene, hydrogen sulfide, 
and some other substances, are included. 


Properties of Synthetic Lubricating 
Oils, E. NeyMAN-Pitat anv S. Pi1vat, 
Ind. & Eng. Chem. 33 (1941) pp. 1382-90. 


The chemical structure of hydrocarbons in 
lubricating oil fractions has not yet been 
established by direct analysis. Investigators 
so far have not isolated any chemically pure 
components. The relations between the phy- 
sical properties and the constitution of lubri- 
eating hydrocarbons can be established on 
an indirect basis by comparison of the prop- 
erties of synthetic hydrocarbons with those of 
natural lubricating oils. Considerable work of 
this sort has been done, and the investiga- 
tions reported constitute a further study of 
this question. Seven new liquid hydrocarbons 
of the naphthenic and aromatic series con- 
taining 22 carbon atoms per molecule were 
synthesized for the purpose of comparing 
their physical properties with those of lubri- 
eating oil fractions and of studying the rela- 
tion between physical properties and chemi- 
cal structure. Conclusions concerning the in- 
fluence of structure on physical properties are 
compared with the results of Mikeska and 
those of investigators at the National Bureau 
of Standards. Some of the data for known 
hydrocarbons of the same molecular weight 
were used for comparison. The applicability 
of the ring analysis to pure hydrocarbons as 
well as to lubricating oil fractions has been 
widely discussed. A naphthenic oil of un- 
known structure was analyzed indirectly by 
comparing its physical properties with those 
of synthetic hydrocarbons. The data are pre- 
sented in considerable detail in tabular and 
graphical form. 


Temperature and Latent Energy in 
Flame Gases, W. T. Davin, Engineer 
171 (1941) pp. 268-70. 


The author describes experiments confirm- 
ing his view that the temperature rise re- 
sulting from the combustion of an inflam- 
mable gaseous mixture increases as the dis- 
tance of flame travel from the igniting spark 
increases, This is caused by the difference 
in method of flame propagation in the early 
stages of combustion and that in the later 
Stages. Experiments are also described that 
show that the temperature attained by the 
flame gases resulting from the combustion 
of any homogeneous inflammable mixture de- 
pends on the manner in which combustion 
occurs, Under certain conditions, after careful 
allowance has been made for radiation losses, 
the temperature may be several hundred de- 
grees C. below the calculated value. Explo- 
sions in bombs are discussed, and it is held 
that little success will be had in determining 
the specific heats of gases by the explosion 
method unless very large vessels are used. 
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Important Aids To Fractionation 


in the Separation of Narrow Boiling Range Cuts 


In the manufacture of high-octane motor fuels, a large por- 
tion of the finished product is made up of pure hydrocarbons 
obtained by the fractionation of mixtures with narrow boiling 
ranges. The separation of such mixtures into relatively pure 
components requires precision measurement of Temperature, 
Pressure and Flow and complete coordination of all phases of 
control. 

In the application of Indicating, Recording and Controlling 
instruments to Alkylation Units and similar services, you can 
rely on the precision and dependability of Brown Controllers. 
There is a Brown Instrument available for every phase of opera- 
tion connected with these modern units. 

TOWER TEMPERATURES are held within exact limits by the 
new Brown Circular Chart Potentiometer Controller. 

TOWER PRESSURES are accurately controlled with Brown 
Spiral Element Pressure Controllers. 

FEED RATE, REFLUX RATES and similar services are accu- 

ttely measured and controlled with Brown Flow Controllers. 

LIQUID LEVELS in Reboilers, Towers and Tanks are con- 
trolled with the versatile Brown Differential Type Liquid Level 
/Ontrollers. 

Brown Instruments can be grouped on a centralized panel 
by means of the electric, pneumatic or combined electric-pneu- 


FOR TEMPERATURES 


| A 


matic remote transmission systems to permit complete command 
of all operations from the main control board. 

When equipped with Brown Ajir-o-Line Pneumatic Control 
mechanisms, they afford the ultimate in precision and flexibility, 
assuring the user of trouble-free service under the most exacting 
conditions. 

AA comprehensive technical bulletin is available, dealing 
exclusively with the special prob- 
lems encountered in the instru- 
mentation and control of Narrow 
Boiling Range Distillation Columns. 
All problems connected with the 
automatic control of these plants 
are treated thoroughly and the text 
is fully illustrated with flow dia- 
grams. This bulletin is invaluable 
to consultants, refiners and de- 


signers. Write for a copy. 


Send for 
Bulletin 26-40 


THE BROWN INSTRUMENT COMPANY, 4498 Wayne Avenue, 
Philadelphia, Pennsylvania. Branch Offices in all’principal cities. 





° FLOWS e LIQUID LEVELS 


INSTRUMENTS 


THE BROWN INSTRUMENT COMPANY, 


PHILADELPHIA, PENNSYLVANIA 


DIVISION OF MINNEAPOLIS-HONEY WELL REGULATOR CO. © 


AND II9 PETER STREET, 


MINNEAPOLIS, MINNESOTA, 


TORONTO, CANADA 


TO MEASURE AND CONTROL IS TO ECONOMIZE 
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industrial strength which 
steels America’s fighting arms 
P 


s Lebanon's famed “Circle (D” 


of DEFENSE 


DATA TO HELP 


AMERICAN INDUSTRY 


Fight Corrosion 





Physical Characteristics of Circle © 30 
A 24% Chromium, 11% Nickel Type Stainless Alloy — Carbon Maximum .20 


Resists sulphite liquors. Widely used for digester fittings, valves, 


pumps, strainers, etc. Write 


for data sheet listing all corrosive 


materials and chemical reagents resisted by Circle (L) 30. 


Tensile Strength . . 75,000 to 90,000 
Yield Point ..... 35,000 to 45,000 
Elongation in 2” . . 25.0 to 40.0% 
Reduction of Area . 25.0 to 40.0% 
Brinell Hardness. . 145 to 175 


Magnetic Properties. . . . . . . Non-magnetic 
Thermal Conductivity (C.G.S.). . 0.030 
Specie Gravity... 2. 220 7.85 
SpecificHeat—RoomTemperature 0.12 

Mean Coefficient of Thermal Ex- 


Impact Value (Izod) 40 to 80 ft. Ibs. pansion 32° F.—212°F.... 0.0000085 


Lebanon metallurgists are studying future applications for stainless 
steel castings ...and are ready to discuss significant developments 
with forward looking organizations. 


LEBANON bahsleainapn FOUNDRY~- LEBANON, PENNA. 
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Chemical Compositions 


And Reactions 


Low-Temperature Catalytic Alkyla- 
tion of Isoparaffins, P. D. CAESAR AND 
A. W. Francis, Ind. & Eng. Chem. 33 
(1941) pp. 1426-28. 


The authors briefly review the theories of 
the mechanism of alkylation, and conclude 
that none of them account for the results 
observed. They propose a reaction mechanism 
involving the olefin wedging itself in between 
a methyl group and the rest of the iso- 
paraffin, so that the methyl group adds to 
the one side of the double bond, and the rest 
of the isoparaffins to the other. This applies 
equally to alkylation catalyzed by cold sul- 
furic acid or by metal halides, since the same 
hydrocarbons result with both types of 
catalysts. The methyl group farthest from the 
tertiary carbon atom is the one split off when 
isopentane is the isoparaffin. The proposed 
mechanism accounts for substantially all of 
the observed paraffin isomers resulting from 
low-temperature alkylation of isoparaffins, 
Consideration of the thermodynamic equilib- 
ria of isomeric paraffin hydrocarbons which 
have recently become available, shows that 
any group of isoparaffins formed by low- 
temperature alkylation includes any relative 
amounts of the isomers conforming with those 
computed by the thermodynamic equilibria. 


Boron Fluoride as Catalyst in Chemi- 
cal Reactions, Part I, D. KAsTNER, 
Angerwandte Chemie 24 (1941) pp. 273-81 


Lubricating oils can be produced by poly- 
merizing olefins obtained in cracking using 
boron fluoride as the polymerizing catalyst. 
The polymerization is more rapid if boron 
fluoride is used along with hydrofluoric 
acid or small quantities of water. For ex- 
ample, although 30 grams of polymer can 
be made in 15 hours at ordinary tempera- 
ture from 100 grams of dry propylene by 
use of 3 grams of boron fluoride, 70-75 grams 
of polymer is obtained under the same con- 
ditions if the propylene is moist, and quan- 
tative polymerization, or 100 grams, can be 
obtained if 1 gram of hydrogen fluoride is 
used along with 3 grams of boron fluoride. 
The results in polymerizing ethylene, butylene, 
and cyclohexene, are similar. Nickel also acts 
to assist boron fluoride. b-Butylene is pro- 
duced by conducting liquid ethylene with 
boron fluoride over nickel at 8-10° C. and un- 
der 50 atmospheres pressure. Carbon monox- 
ide greatly reduces the rate of polymeriza- 
tion. The higher the temperature the more 
fluid the polymer products. Isobutylene at 
—80° C. yields a high-molecular weight solid 
polymer. Propylene polymerizes very rapidly 
with boron fluoride under pressure and at a 
temperature of 100° C. Diolefins can be poly- 
merized in the presence of boron fluoride 
hydrate at 0-35° C. It is probable that the 
olefins react first with the boron fluoride 
dihydrate to form the boron fluoride alcohol- 
ate; and this substance then combines with 
another olefin molecule to form the polymers. 
Boron fluoride can also be used for isomeriz- 
ing and cyclizing olefins. The paraffins of low 
molecular weight can be isomerized, either 
in vapor or liquid phase. Thus n-butane is 
converted into isobutane, and n-pentane into 
isopentane at 10 to 290° C, 


Synthetic Lubricating Oil Fractions 
from Ethylene and Gases Containing 
Ethylene by Polymerization, W. J. 
Hessets, D. W. vAN KREVELEN AND H. I. 
WATERMAN, Rev. Trav. Chim. 59 (1940) 
pp. 697-702. 


Ethylene dissolved in pentane can be poly- 
merized at a pressure of 60 kg./sq. cm. and 
below 100° C. by use of aluminum chloride 
in the presence of nickel or nickel alloys as a 
catalyst. One hundred and thirty grams per 
hour can be polymerized in a 2 liter auto- 
clave. The product resulting is almost com- 
pletely saturated. It contains a small per- 
centage of ring compounds. Seventy to 80 
percent of the product is lubricating-oil frac- 
tions that have a viscosity index of 70 to 100. 


Catalytic Poisoning in Liquid-Phase 
ste A. GARRELL DEEM AND 
J. E. Kavecxts, Ind & Eng. Chem. 33 
(1941) pp. 1373-76. 


Catalytic hydrogenation is an established 
process in the vegetable oil, petroleum, and 
chemical industries. In many cases process 
designs, costs, and operating schedules are 
greatly affected by the presence of catalyst 
poisons. Sulfur compounds in five different 
states of oxidation were investigated to de- 
termine their effect upon the rate of hydro- 
genation of phenol, naphthalene, and quino- 
line with Raney nickel catalyst. The degree 
of poisoning depend upon the degree of oxi- 
dation of the sulfur compound and also upon 
the material being hydrogenated. In the 
hydrogenation of phenol the catalysts was 
poisoned partially by diphenyl sulfone and 
completely by diphenyl sulfoxide, diphenyl! 
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voluntary helps workers provide for the future 
pay-roll 
allotment 
plan helps defend America today 


helps build future buying power 


This is no charity plea. It is a sound business proposition that 
vitally concerns the present and future welfare of your company, 
your employees, and yourself. 


During the post-war period of readjustment, you may be faced 
with the unpleasant necessity of turning employees out into a 
confused and cheerless world. But you, as an employer, can do 
something now to help shape the destinies of your people. 
Scores of business heads have adopted the Voluntary Pay-roll 
Allotment Plan as a simple and easy way for every worker in 
the land to start .a systematic and continuous Defense Bond 
savings program. 


Many benefits . . . present and future. It is 
more than a sensible step toward reducing the ranks of the 
post-war needy. It will help spread financial participation in 
National Defense among all of America’s wage earners. 

The widespread use of this plan will materially retard infla- 
tion. It will “store” part of our pyramiding national income 
that would otherwise be spent as fast as it’s earned, increasing 
the demand for our diminishing supply of consumer goods. 


And don’t overlook the immediate benefit . . . money for 
defense materials, quickly, continuously, willingly. 


Let’s do it the American way! America’s talent for 
working out emergency problems, democratically, is being 
tested today. As always, we will work it out, without pressure 
or coercion ... in that old American way; each businessman 
strengthening his own house; not waiting for his neighbor to do 
it. That custom has, throughout history, enabled America to 
get things done of its own free will. 


In emergencies, America doesn’t do things 
“hit-or-miss. | We would get there eventually if we 
just left it to everybody’s whim to buy Defense Bonds when they 
thought of it. But we’re a nation of businessmen who under- 
stand that the way to get a thing done is to systematize the oper- 
ation. That is why so many employers are getting back of this 
Voluntary Savings Plan. 

Like most efficient systems, it is amazingly simple. All you 
have to do is offer your employees the convenience of having 
a fixed sum allotted, from each pay envelope, to the purchase of 
Defense Bonds. The employer holds these funds in a separate 
bank account, and delivers a Bond to the employee each time 
his allotments accumulate to a sufficient amount. 

Each employee who chooses to start this savings plan decides 
for himself the denomination of the Bonds to be purchased and 
the amount to be allotted from his wages each pay day. 


January, 1942—A Gulf Publishing Company Publication 













How big does a company have to be? From 
three employees on up. Size has nothing to do with it. It works 
equally well in stores, schools, publishing houses, factories, or 
banks. This whole idea of pay-roll allotment has been evolved 
by businessmen in cooperation with the Treasury Department. 
Each organization adopts its own simple, efficient application 
of the idea in accordance with the needs of its own set-up 


No chore at all. The system is so simple that A. T. & T. 
uses exactly the same easy card system that is being used by 
hundreds of companies having fewer than 25 employees! It is 
simple enough to be handled by a check-mark on a card each 
pay day. 


P lenty of help available. Although this is your plan 
when you put it into effect, the Treasury Department is ready 
and willing to give you all kinds of help. Local civilian com- 
mittees in 48 States are set up to have experienced men work 
with you just as much as you want them to, and no more. 

Truly, about all you have to do is to indicate your willingness 
to get your organization started. We will supply most of the 
necessary material, and no end of help. 


The first step is to take a closer look. Sending in 
the coupon in no way obligates you to install the Plan. It will 
simply give you a chance to scrutinize the available material and 
see what other companies are already doing. It will bring you 
samples of literature explaining the benefits to employees and 
describing the various denominations of Defense Savings Bonds 
that can be purchased through the Plan. 


Sending the coupon does nothing more than signify that you 
are anxious to do something to help keep your people off relief 
when defense production sloughs off; something to enable all 
wage earners to participate in financing Defense; something to 
provide tomorrow’s buying power for your prod- 
ucts; something to get money right now for guns 
and tanks and planes and ships. 

France left it to “hit-or-miss” . . . and missed. 
Now is the time for you to act! Mail the coupon 
or write Treasury Department, Section A, 709 
Twelfth St. NW., Washington, D. C. 





Treasury Department, Section A, 
709 Twelfth St. NW., Washington, D. C. 











Please send me the free kit of material being used by 
companies that have installed the Voluntary Defense 
Savings Pay-Roll Allotment Plan. 


Name 





Position 





Company 





Address 
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Ever have trouble repacking the stuffing box of a valve because 
sediment had accumulated in the bonnet chamber? That can’t 
happen with the top seat in Fairbanks Plug Valves. A tight 
seat is always certain because the shoulder on the stem which 
engages the seat in the bonnet is ABOVE the threads on the 
stem. 


This tight closing feature makes it impossible for scalding 
steam or hot liquids to escape and burn your hands when 
repacking the stuffing box under pressure. 


This method of top seating also eliminates the possibility of 
pitting or scoring which occurs when the seating surface is in 
the stream line. 


Another outstanding feature of these valves is the wide seal- 
ing surface in the seat and dise and the angle of the plug. This 
construction distributes the stream flow so it is never concen- 
trated in one position and gives protection against galling and 
wire drawing. These parts can be replaced easily and quickly, 
or reground, without removing the body from the pipe line. 


Throughout, you’ll find many other instances of the unusual 
care used in the design and manufacture of Fairbanks Plug 
Valves. 


You can get Fairbanks Valves in bronze and iron for prac- 
tically every condition. Write for name of our nearest dis- 
tributor and Catalog No. 21. 


THE FAIRBANKS COMPANY 
20 East 4th St., New York, N. Y. 


Valves, Dart Unions, Hand Trucks and Wheelbarrows 


Boston, Mass., Pittsburgh, Pa. Distributors in “" ~oom Cities 
Factories: Binghamton, N. Y., Rome, Ga. 


Fairbanks VY 


RYE AC 
and Renewable Valves 











sulfide, and thiophenol. Naphthalene was 
poisoned partially by diphenyl sulfone and 
sodium benzene sulfonate, and completely by 
diphenyl sulfoxide, diphenyl sulfide, and 
thiephenol. Quinoline was partially poisoned 
by methyl-p-toluene sulfonate, sodium ben- 
zene sulfonate, diphenyl sulfone, diphenyl 
sulfoxide, diphenyl sulfide, and thiophenol. 
The poisoning is one of degree. Methyl-p- 
toluene sulfonate gave the mildest poisoning 
and thiophenol the strongest poisoning. 


The Hydration of the Ethylenic Link- 
age. I. The Equilibrium between Iso- 
butene, t-Butyl Alcohol and Water, C. 
W. Smart, H. Burrows, K. Owen AnD 
O. R. QuayLe, Jour. Amer. Chem. Soc. 63 
(1941) pp. 3000-3002. 


Few data are available on the equilibrium 
between alcohols, olefins and water. Tertiary 
alcohols with three identical alkyl groups 
were chosen in this investigation, since only 
one olefin results upon dehydration. The 
equilibrium constant for the hydration of iso- 
butene at 100° C. is 3.8 x 10. While the con- 
stants were obtained, both by hydration and 
dehydration measurements, in good agree- 
ment, the method is subject to an experi- 
mental error that cannot be minimized. Pre- 
liminary measurements have been made upon 
triethyl and tripropyl carbinols. The per- 
centage dehydration of tripropyl-carbinol is 
between that of trimethyl- and triethylcar- 
binols. 


Alkali and Alkaline Earth Metals as 
Catalysts in the xe of Or- 
ganic Compounds, F. W. BERcsTRoM AND 
J. F. Carson, Jour. Amer. Chem. Soc. 63 
(1941) pp. 2934-6. 


Several organic compounds were hydro- 
genated with high pressure hydrogen at 130 
to 260° C. in the presence of lithium, sodium, 
potassium or calcium metals as catalysts. All 
hydrogenations were effected in a high pres- 
sure rocking autoclave with a stainless steel 
liner. The initial hydrogen pressures were 
from 1000 to 2000 pounds per square inch. The 
only substances found that can be hydro- 
genated are those to which the alkali metals 
add. This suggests a connection with the work 
of Hugel and co-workers who found that 
sodium hydride similarly catalyzes the hydro- 
genation of unsaturated compounds that form 
sodium addition products. The mechanism of 
the hydrogenations is briefly discussed. 


Manufacture: Processes 


And Plant 


Some Information on the Causes and 
Prevention of Fires and Explosions in 
the Petroleum Industry, G. M. Krn7Tz, 
U. S. Bur. Mines, Information Circular 
7150, April 1941. 


The circular was written for the purpose 
of instruction in the methods of prevention 
of loss of life and property by fire and ex- 
plosion caused by the accidental combustion 
of natural gas, gasoline, and related fuels. 
Inflammation, or explosion, can occur only 
when the volume of the gas bears a definite 
relationship to the volume of air present; the 
mixture must then be in contact with suffi- 
cient heat to cause it to ignite. Emphasis is 
placed on the danger occasioned by the use 
of unapproved electrical equipment or appli- 
ances where inflammable vapors can be pres- 
ent. Fuses, electric light bulbs, drop-cord, at- 
tachments, and the like, should never be 
changed or adjusted while the current is on, 
nor in any circumstances where inflammable 
vapors can be present, The use of gasoline as 
a cleaning agent is, under some conditions, 
likely te cause explosion, and should never 
be permitted. 


Extreme Pressure Lubricants, G. L. 
Stmarp, H. W. Russectt anp H. R. NEL- 
son, Ind. & Eng. Chem. 33 (1941) pp. 
1352-59. 


The ability of an oil to withstand high 
loads and prevent galling or seizure of bear- 
ing surfaces depends upon properties that are 
not well understood. If is generally conceded 
that the essential requirement is to produce 
and maintain a film that will prevent inti- 
mate contact and consequent welding of the 
metal surfaces. Although experiment has 
shown that oiliness and film strength can be 
enhanced by the addition of chemical sub- 
stances to oils, the diversity of such addi- 
tions makes possible but few generalizations 
concerning the physical and chemical nature 
of the films they form. The investigation of 
the film-forming action on metal surfaces of 
lead naphthenate and free sulfur in highly 
refined and commercial base oils, by use of 
electron diffraction, has shown: 1. The ef- 
fect of base oils appears to be limited to 
their action as oxygen carriers or to possible 
interaction with the addition agents. Lead 
naphthenate plus free sulfur additions showed 
greater film-forming tendency in unrefined 
than in highly refined oils. 2. Oils containing 
free sulfur formed oxides or hydrates on iron 
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TECHNICIANS studying the behavior of 
model airplanes have perfected new fly- 
ing technics. Model ships, model trains 
and model factories have permitted the 
same advancement in other fields of 
industry. Because of the peculiarities of 
heat transfer fundamentals a model 
cooling tower is not practical. Fluor has 
taken the only other logical research step 
and has erected at their own plant full 
sized atmospheric and forced draft 


towers. 


Here trained designers and engineers 
carry On a continuing study involving 
every factor essential to the manufacture 
and installation of cooling towers. New 
materials, new structural methods, new 
applications are tried and where success- 
ful adopted to increase slowly but stead- 
ily Fluor’s vast fund of knowledge on 


water cooling engineering. 
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In addition to maintaining a complete designing, engi- 
neering and construction service, Fluor also designs, 
manufactures and erects a complete line of Atmos- 
pheric Aerator Type and Mechanical Draft Cooling 


Towers. Measurable operating and maintenance econ- 
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omies have been effected for the companies that have 
selected the engineering and construction services and 


the products of this organization. Know Fluor better. 


SINCE tS #O 


THE FLUOR CORPORATION LTD. 
2500 South Atlantic Boulevard, Los-Angeles, California 


Kansas City @ Houston @ Pittsburgh ® New York 
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. ++ Welded Oullela fon Piping -.- 


Any One or All 3 Will 
Make Any Right-Angle 
Welded Branch Pipe Outlet 











WELDOLET : 


SOCKET-END 
WELDOLET 


EES, Crosses, Side Outlets, Side Outlets and 
Crosses or Double Crosses—any one or all can 


be made with Bonney WeldOlets and ThredOlets. 


Every branch pipe outlet made with a WeldOlet, 
ThredOlet or Socket-End WeldOlet will provide 


a leak-proof junction of full pipe strength, that 


THREDOLET 
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reduces friction and turbulence to a minimum. 


No templets are required for cutting the hole in 
the main pipe—no complicated forming or fitting 
is necessary. The position of the outlet is selected 
and the WeldOlet or ThredOlet welded in place 
—the hole in the main pipe, in most cases, being 
made after the fitting is installed. 


Bonney WeldOlets, ThredOlets and Socket-End 


WeldOlets are stock fittings of drop forged steel. 
To meet special conditions they can be supplied of 


ya i 


Side Outlet 
Wrought Iron, Toncan Iron, Everdur, Monel, etc. 
They are adaptable to every type of piping system 
and for all commonly used pressures and tempera- 
. te | tures. 


You need a copy of Bulletin W129, giving the 
complete story of WeldOlets and ThredOlets, 


in your files for reference on your next piping job. 


Side Outlet and Cross 


Ss Write for your copy today. 


BONNEY FORGE & TOOL WORKS 


Forged Fittings Division - Allentown, Po. Zum 


Sy 
Forged by the Makers of ( es: 


The Finest that Money Car Big 








surfaces under both static conditions at 150° 
Cc. and friction conditions at high or low 
loads. 3. On all metals lead naphthenate oils 
formed, under static conditions, adherent 
films characterized by diffuse-ring electron 
diffraction patterns. These films were shown 
to contain lead. Theories concerning their 
probable nature are presented. Under friction 
conditions no characteristics phases were ob- 
served, 4. Lead naphthenate plus free sulfur 
oils on iron, under laboratory friction condi- 
tions and under simple heating at 150° C., 
or below, appeared to form an initial layer of 
lead sulfate with a superimposed layer of 
lead sulfide appearing later. At 300° C. lead 
sulfide, with possibly only a trace of dis- 
persed lead sulfate, was observed, showing 
that the layered structure does not form at 
higher temperature. 5. The examination of 
hypoid gears run 20,000 miles exclusively in 
lead naphthenate plus free sulfur lubricant 
revealed mainly iron oxide and an unidenti- 
fied face-centered cubic phase of ao = 5.67 A. 
Experiments conducted with galena in hydro- 
gen led to the belief that this phase may be 
a lead-rich sulfide of lead. The authors feel 
that oxygen must be considered in consider- 
ing the chemistry of E. P. lubricants. The re- 
sults are discussed in the light of recent 
theories of boundary lubrication. 


Means of Improving Ignition Quality 
of Diesel Fuels, E. M. Nycaarp, G 
CRANDALL AND H. G. Bercer, Jour. Inst. 
Petr. 27 (1941) pp. 348-68. 


The increasing use of high-speed diesel 
engines demands fuels of improved ignitiion 
quality. The majority of straight-run fuels, 
excepting those derived from high aromatic 
or naphthenic crudes, possess an adequate 
ignition quality for present-day requirements. 
However, the increasing demand for high- 
anti-knock fuels for gasoline engines may use 
larger proportions of these stocks in cracking 
processes. This, coupled with growing mar- 
kets for diesel fuels of high ignition quality, 
may necessitate the utilization of stocks of as 
poor ignition quality as 25 cetane number in 
the production of diesel fuels. The refiner at 
present has two distinct problems in provid- 
ing diesel fuels of satisfactory ignition qual- 
ity. The first is the raising of fuels of poor 
ignition quality, or say 25 cetane number, 
to a cetane number of 50. The other is the 
increasing of fuel of slightly sub-standard 
ignition quality (40-49 cetane number) to 
50 cetane number. The first problem may 
arise, due either to competition or engine 
demand, i.e. the producing of premium fuels 
of higher than 50 cetane number, The second 
and last problem may be solved by the use 
of small amounts of materials added to the 
fuels to improve their ignition quality. The 
problem of raising a 25-cetane-number fuel 
to 50 cetane number is comparable to rais- 
ing 24.5-octane-number gasoline to 68 octane 
number gasoline with tetraethyl lead. This 
procedure would be both impracticable and 
uneconomical either with gasoline or with 
diesel fuel. Since the problem of raising a 
25-cetane-number fuel to a minimum re- 
quirement of 50 cetane number cannot be 
solved practically by the use of fuel additives, 
solvent treating, or a combination of solvent 
treating and utilization of fuel additives may 
be a better, although costlier solution of the 
problem. The article contains much valuable 
tabular information, e.g., the tables giving 
relative efficiencies of the various ignition 
accelerators, one giving a comparison of the 
solvent treatment of diesel fuels, and one 
listing United States and foreign patents 
up to December 1, 1940, covering addi- 
tions to diesel fuels to improve quality. 


Present Status of Synthetic Rubber, 
E. R. Brrpcewater, Ind. & Eng. Chem. 33 
(1941) pp. 1342-46. 


The subject of synthetic rubber is of direct 
interest to the petroleum industry because the 
cheapest raw materials for synthetic rubber 
production originate from petroleum or na- 
tural gas, The author gives an interesting re- 
view of the present status of synthetic rubber 
production, including the butadienes, styrene, 
and butadiene acrylic nitrile copolymers, neo- 
prene, thiokol, and polyvinyl chlorides such 
as Koroseal and vinylite. Within approximate- 
ly a year it is expected that there will be in 
this country capacity for producing about 
1600 long tons per mgnth of neoprene, and 
900 of butadiene rubber, all provided by pri- 
vate financing. In addition there will be four 
plants for making the butadiene-styrene inter- 
polymer, owned by and operated for the ac- 
count of the Government, having a combined 
capacity of 3300 tons per month. By the end 
of next year there should be a production of 
approximately 5800 long tons per month, 
which is probably considerably greater than 
Germany’s synthetic rubber production. The 
investment in the four Government-financed 
plants is probably 11 million dollars, and the 
author estimates that it will require an in- 
vestment of approximately 25 million dollars 
to produce butadiene and styrene required for 
the -production of 3300 tons per month of 
synthetic rubber. In addition to the rubbers 
already mentioned there is the polybutene, or 
butyl rubber of the Standard Oil Company of 
New Jersey, which, although not useful for 
many of the purpose for which natural rub- 
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BETTER OIL-AND MORE OF IT! 


TopDAY, all types of bearings are running at top 





speed! More acute than ever is the need for high 
quality lubricating oil. 


SUPER FILTROL provides the “‘polish” that means bet- 
ter oil. Let us send you complete information showing 
how you can almost invariably increase your output 
of high grade lubricating oil through the use of 








SUPER FILTROL —and, at the same time, reduce your 





processing costs! 


-FILTROL CORPORATION 


GENERAL OFFICES: 
315 WEST FIFTH STREET 
LOS ANGELES, CALIF. 








SZ PLANTS: 
VERNON, CALIFORNIA 
JACKSON, MISSISSIPPI 














CABLE ADDRESS: nS § FILTROL-LOS ANGELES 











AGENTS AND WAREHOUSE STOCKS IN PRINCIPAL REFINING CENTERS OF THE WORLD 





January, 1942—A Gulf Publishing Company Publication 
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INDIVIDUAL 


@ Equipment designed and 
manufactured for individual 
needs of refiners. 





@ THERMO WELLS 
@ HEAT EXCHANGERS 
@ PRESSURE FITTINGS 


INCORPORATED 





PHILADELPHIA 
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§ WATER 


You TOO, 
CAN READ WATER 
We have published a veritable water 
library—a fund of information on 
water treatment. 

“Organic Methods of Scale & Corro- 
sion Control,” an authoritative 32-page 
treatise by David W. Haering, with 22 
charts and photographs. 

“Cooling Waters”— a 48-page booklet 
of articles on scale and corrosion in cool- 
ing systems. 

“H-O-H Lighthouse Reprints” — 48- 
page catalog containing a selected digest 
of articles on water treatment. 

“The Solution of Your Proportioning 
Problem”—describes the popular Haering 
equipment for proportioning and sampling. 

“Steam and Return System Control.” 

“Refrigerating Brines.” 

“Chrom Glucosates.” 


Write today for any of these and ten other 
booklets on water treatment for Power Plants, 
Refrigeration Plants, Petroleum Industry 
Process Industries, Public Building and 
Transportation Industries. 


S~ —— 


VAN ets CO. INC. 


GENERAL OFFICES: 205 West Wacker Drive 
CHICAGO ILLINOIS 











bers are used, will have many adaptations, as, 
for example, in the insulation of wire. 


Products: Properties 
And Utilization 


Response of Aircraft Fuels to Tetra- 
ethyllead, A. G. GaTttANeo AND A. L. 
er Ind. & Eng. Chem. 33 (1941) pp. 
1370-73. 


Except for a small quantity of special- 
purpose fuel, all aviation gasolines used today 
contain some tetraethyllead. The susceptibility 
of the various gasoline components to tetra- 
ethyllead is therefore an integral part of the 
characteristics that determine the limits of 
performance. Although it is now possible to 
measure the antiknock value of gasolines 
within a few tenths of an octane number, the 
susceptibility of a gasoline to tetraethyllead 
is still expressed by such vague terms as poor, 
fair, or good. The rise in octane number of 
any one fual is different for each cubic centi- 
meter of tetraethyllead added. The shape of 
the curve is different for fuels of the same 
octane number and different lead response, as 
well as for fuels of different octane number 
but equal lead response. The most confusing 
element of all, however, is the nonuniformity 
of the octane scale. An 85-octane fuel, show- 
ing an increase of 15 octane numbers from 
the addition of 3 cc. of tetraethyllead, is con- 
sidered to have a good lead susceptibility, but 
a 50-octane fuel, showing an equal increase 
in octane number, is not. An increase from 85 
to 100 octane number is more than twice as 
effective in terms of engine performance as 
an increase from 50 to 65 octane number. The 
Ethyl blending chart for evaluating lead re- 
sponse of gasolines in the A.S.T.M.-C.F.R. 
engine has been extended into the region 
above 100 octane number. The extension is 
consistent with the original chart in that the 
line representing the response of a given fuel 
is continuous and of constant slope through- 
out its length. The extended chart permits a 
quantitative measure of lead susceptibility 
throughout the range from 0 octane number 
to isooctane plus 3 cc. of tetraethyllead per 
gallon. 


Methane as a Motor Fuel, Anon, 
Engineer 171 (1941) pp. 396-97. 


To use methane as a motor fuel it must be 
compressed into cylinders. The cost of com- 
pression is given as 5c to 6c for the equiv- 
alent of one gallon of gasoline. The total cost 
is estimated at approximately l6c per equiv- 
alent gallon. It is not necessary to change a 
gasoline engine to operate on methane, but, 
in order to take advantage of the very high 
octane number, the compression ratio should 
be increased to about 15:1. The power output 
is thus increased by approximately 50%. A 
great disadvantage of the gaseous motor fuel 
is the extra weight of the storage cylinders; 
in some instances it may be considered pref- 
erable to convert the methane into a liquid 
product. The processes for doing this are 
briefly described. 


Fuel Oil Meter Accurate for Slow 
Rates of Flow, Industrial Power 41 
(1941) p. 106. 


A meter is described that is claimed accur- 
ately to measure the flow of fuel oil regard- 
less of how slow the rate of flow. Construction 
of the meter is such that it is actuated 
through volume rather than oil velocity. Ac- 
curacy is claimed to be within 4% of 1 per 
cent. The meter is intended primarily for de- 
—on the fuel consumption of Diesel en- 
gines. 


The Combustion of Hydrocarbons, 
A. R. UBBELOHDE, Fuel in Science and 
Practice 20 (1941) p. 97. 


The reactions of combustion can be studied 
at temperatures near 300° C by chilling the 
reaction mixture quickly and examining it for 
the various components present. Absorption 
spectra for ultraviolet light can be used as a 
method of studying the intermediate products 
of combustion. In this instance the mixture 
need not be cooled. This method has been 
used to study the intgrmediate products of 
combustion in the cylinder head of a spark 
ignition engine during the compression stroke. 
It is found that aldehydes are among the first 
intermediates formed in the combustion of 
hydrocarbons. Velocity of the combustion re- 
action is usually more sensitive to concentra- 
tion of fuel than to concentration of oxygen. 
Aniline and tetraethyllead reduce the rate of 
reaction. Nitrogen dioxide and aldehydes in- 
crease it; and because aldehydes are formed 
in the combustion, the combustion process for 
most hydrocarbons is autocatalytic. Recent 
experiments have demonstrated the compara- 
tive stability of many radicals in gaseous sys- 
tems, In the cylinder head of a spark igni- 
tion engine, the flame starts from the spark 
plug and travels through the hot compressed 
gas mixture at a velocity of 5-10 meters per 
second. Slow combustion occurs before the ar- 
rival of the flame. If such thermally unstable 
compounds as peroxides accumulate, they de- 
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WHATEVER THE ORDER...SUN FILLS IT! 


If the order calls for the smallest laboratory pilot 
plant unit or the largest piece of refinery equipment— 
Sun Shipbuilding can fill the order. 

Modern up-to-the-minute equipment such as X-ray 
apparatus, stress relieving furnaces and metallurgical 
.laboratories assure every piece of refinery equipment 
built by Sun of giving dependable, trouble-free operation. 
Whatever your refinery equipment—Sun can build it. 

Sun service is made to fit the order . . . and Sun 
equipment is made to give service. 


REFINERY and PROCESSING EQUIPMENT DIVISION 
_ SHIPBUILDING & DRY DOCK co. 


| CHESTER, PENNSYLVANIA 
19424 -Gulf Publishing Company Publication 
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IMPROVED 
AC-ME 
RECORDING 
GRAVITOMETER 


GAS GRAVITY 
| BALANCE 





Is simple in con- 





struction and opera- 


tion; it gives an ac- 


The Ac-Me Specific Gravity Gas 
Balance is designed for use in the 


curate record of the 


specific gravity of 
Laboratory, Plant or Field. gas: it is automati- 


Four Spring Suspension cally compensated 


is used, giving accurate for atmospheric tem- 





results and maximum perature and baro- 





portability. metric pressure variations. 


For Full Description of new Gas Testing Instruments 
and Laboratory Apparatus, write for Catalogue 26-A 


| THE REFINERY SUPPLY CO., Inc. 


Manufacturers, Jobbers, and Importers 


SCIENTIFIC LABORATORY AND POWER PLANT EQUIPMENT 


621 E. 4th Street 1309 Capitol Avenue 
Tulsa, Oklahoma—4-8144 Houston, Texas—Fairfax 5814 
L. D. 581 














Are You Getting Proper Cast 
) THIS EASY WAY? 


Just by adding a small quantity of New Fluorescent Green 
H W to your lubes, you'll give them the natural bloom they 
should have. 


Especially important is the fact that oils so treated are more 
efficient than those which get their cast from an extract or from 
blending . . . for New Fluorescent Green H W does not affect 
fire, flash, pour or carbon tests. 


Lube oils treated with New Fluorescent Green H W 
are stable to light, heat and storage. Write for 
samples, prices and information. 


Leading refiners have used Wilmot and Cassidy products for more than ten years. 


WILMOT & CASSIDY, INC. 


108 PROVOST STREET - BROOKLYN - NEW YORK 











compose suddenly when the flame reaches 
them, the whole of the residual charge being 
ignited in about 10-5 seconds. The result is a 
knock. Fuels that do not knock appear to be 
those that accumulate smaller amounts of 
peroxides during the period of slow combus- 
tion. 


The Use of Bitumen in Soil Stabili- 
zation, H. Garpner, Jour. Inst. Petr. 27 
(1941) pp. 329-43. 


For the purpose of the paper soil stabiliza- 
tiontion is defined as a process for treating 
naturally occurring soil in order that it can 
be used for the preparation of the foundation 
of tracks for wheeled traffic. The load-bear- 
ing capacity of a soil varies with its grading 
and water-content, and all soils exhibit an 
optimum water-content in relation to load- 
bearing capacity. The useful water-content 
range of a soil is that range of water-contents 
over which the load-bearing capacity is ade- 
quate for the purpose in view. In a consoli- 
dated soil the water is the binding agent, and 
a soil of suitable grading is stabilized when 
it has been treated to minimize changes in 
water-content. A tentative specification for 
grading has been determined experimentally, 
and the grading of the original soil is modi- 
fied, if necessary, by the addition of an ap- 
propriate fine or coarse material. The stabi- 
lizer used must be highly hydrophobic, show- 
ing no tendency to wet the soil particles and 
so displace the water film, acquire rigidity in 
order to resist displacement by capillary 
forces after distribution, and be stable to in- 
clement weather conditions and age. Consoli- 
dation must be efficient, and an adequate 
wearing carpet must be applied to the stabi- 
lized foundation for the dual purpose of pre- 
venting attrition and undue evaporation of 
water. 


Asphalt and Related Bitumens, A. H. 
RepFieLtp, U. S. Bur. Mines, Minerals 
Yearbook, 1940. 


The report describes the production of 
asphalt of all types in the United States for 
1939, during which year the refineries were 
forced to increase output by 10% to meet 
increases in domestic demands, and, to a 
lesser extent, foreign requirements. These lat- 
ter, however, accounted for only 4 per cent of 
the total output. America imports refined 
asphalt as well as natural asphalt. 


Laboratory-Size Continuous Distilla- 
tion Unit, R. W. Hurrerp anp H. A. 
aaa Ind. & Eng. Chem. 33 (1941) pp. 


In working with narrow-cut hydrocarbon 
fractions the authors found it expedient to 
construct a continuous unit that would give 
products closely in accord with those obtained 
in the commercial and pilot-size units in op- 
eration. The unit described consisted of an 
air-pressure feed system, a 1l-inch column 
packed with 5/32-inch single-turn nickel- 
helices, a reboiler, a splash chamber, a total 
condenser with overhead product take-off, a 
bottoms product cooler, a feed heater, a po- 
tentiometer, an instrument and switch panel, 
rheostats, and ammeters. Each part of the 
apparatus is described in some detail. Unless 
the desired fraction to be made lies in one 
end of the charging stock, two distillations 
are necessary when operating continuously. 
Commercially such a condition is met by em- 
ploying two fractionating columns in series. 
In the laboratory it is probably more eco- 
nomical of time, and requires a less compli- 
cated apparatus, to use a single column and 
to make two distinct operations in the pro- 
duction of any middle cut. Typical results ob- 
tained with the use of the apparatus described 
are given in tabular form. 


Method for Determining the Com- 
ponents of Asphalts and Crude Oils, 
O. G. Srrieter, J. Res. Natl. Bur. Stamp- 
ards 26 (1941) pp. 415-18. 


The usual method for analysis of asphalts 
using petroleum naphtha and carbon disulfide 
as solvents does not yield satisfactory results. 
In the method proposed the asphaltenes are 
precipitated with n-pentane; the filtrate, con- 
taining the oily components and resins, is 


_ evaporated and then completely absorbed by 


fuller’s earth. T&e oily components are re- 
moved from the earth and the resins ex- 
tracted with ethyl ether. The asphaltic acids 
and their anhydrides are determined by sa- 
ponification. However, because of troublesome 
emulsions and the fact that they are usually 
present in small ——_. their determina- 
tion is usually omitted. Since n-pentane is a 
nearly pure compound it has the advantage 
over naphtha in that it will precipitate the 
Same percentage of asphaltenes from any 
given sample of asphalts. Since it is a paraf- 
fin it precipitates the asphaltenes almost com- 
pletely. Ethyl ether is a much better solvent 
for resins than carbon disulfide or benzol. The 
duplicate asphaltene determinations varied by 
less than 0.3 per cent. The maximum differ- 
ence between determinations of the oily com- 
ponents was 1.5 per cent, and of resins, 1.0 
per cent. The proposed method can be used 
on crude oils as well as on asphalts. 
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New Equipment for the Modern Plant | 





Indicating Lamp 
WESTINGHOUSE ELECTRIC AND 
MANUFACTURING COMPANY 


Westinghouse Electric and Manufac- 
turing Company, East Pittsburgh, Penn- 
sylvania, has introduced a new indicat- 
ing lamp for general indicating on 
switchboards, control desks and panel 
boards. 

Known as the Minalite, the lamp has 
a rectangular-shaped lens designed for 
extreme angular visibility. Receptacle is 
made of one-piece moulded material and 
is suitable for mounting on panels 1/16 
to 2 inches thick. Resistors as part of 
the unit are used for line voltage ratings 
between 50 and 250 volts. 

Pressure type leaf spring contacts 
establish connections with the slide base 
telephone lamp having a rating of .032- 
.038 amperes, 24 volts. The rectangular 
lens assembly is held in place by steel 
spring clips engaging in retaining 
grooves of the receptacle. A chromium 
metal holder encases the lens and spring 
clips. Terminals of standard 10-32 hard- 
ware are easily accessible in the rear. 


Condensate-Return System 
COCHRANE CORPORATION 

Cochrane Corporation, Seventeenth 
and Allegheny Avenue, Philadelphia, is 
offering the Cochrane-Becker high- 
pressure condénsate-return system. Its 
eductor principle of operation provides 
thorough condensate and air removal 
from process apparatus and maintains 
uniformly high temepratures. After ex- 
pulsion of air, the condensate is returned 
to the boiler at temperatures close to 
that of process pressure without flash 
loss. 

The centrifugal pump draws water 
from the thermo-fin priming loop and 
discharges it as a -high-velocity jet 





Condensate-Return System 


through the jet-pump nozzle. This jet, 
striking the returned hot condensate, in- 
duces condensate flow through the mix- 
ing tube into the thermo-fin priming 
loop. The additional volume of the re- 
turned condensate introduced into the 
constantly filled loop results in the dis- 
charge of an equal volume through the 
air separator to the boiler. 


Stainless Steel Tubing 
GLOBE STEEL TUBES COMPANY 


Globe Steel Tubes Company, Mil- 
waukee, is now producing stainless steel 
tubing by a closely controlled electric- 
welding process. The welding method is 
such as to-result in a tube with little 
flash, thereby reducing to a minimum 
the amount of grinding and cutting to 
obtain a sm@oth-finished tube. Structure 
of the weld metal closely approximates 
structure of the tube itself. The tubing 
can be bent, coiled, swaged and 
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Palmer Thermometers. made with extreme care, by skilled 
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Instrument Chart 
THE PERMOCHART COMPANY 


The Permochart Company, 517 
Chestnut Road, Sewickley, Pa., an- 
nounces production of the new I-EZ 
(eye-ease) Permochart, a recently im- 
proved design of recording instrument 
chart made for continuous re-use. The 
new I-EZ Permochart is made in three 
colors of “Vinylite” plastic, so colored 
and shaded as to reduce glare and eye- 
strain to a minimum. 

Successfully tested in processes where 
workmen watched charts for long pe- 
riods of time, I-EZ charts were said to 
give definite relief from eyestrain and 
its resulting fatigue. 

The three colors of I-EZ charts, 


green, ivory and blue, can also be used 


to advantage in identifying different 
units of operations, making inspection 
of charts easier. 

Like the white Permochart, colored 
I-EZ charts are made for all types of 
recording instruments using circular 
charts. Permocharts are non-inflamma- 
ble, oil, gasoline and grease resistant, and 
entirely waterproof. No meter changes 
are required, as these charts are af- 
fixed and removed in the same manner 
as paper charts. Same pens are used, 
and any of the regular recording inks 
provide satisfactory contrast for good 
record visibility when used with any 
color I-EZ chart. At the end of each 
24 hours operation, the ink record is 
easily removed from the chart surface 
with a damp cloth, and the chart is 
ready for re-use. Each chart is guar- 
anteed for daily use over a period of 
two years under normal working con- 
ditions. 


Ductility Machine 
PRECISION SCIENTIFIC COMPANY 


Precision Scientific Company, 1750 
North Springfield Avenue, Chicago, has 
designed a new ductility machine for 
compliance with Designation D-113 of 
the American Society for Testing Mate- 
rials for use on bituminous materials at 
speeds of one fourth, one or five centi- 
meters per minute. Ample room is al- 
lowed for insertion of ice or cooling 
coils when conducting tests at reduced 
temperatures. 

The selective gear-drive mechanism, 
fully enclosed in a metal housing, is of 
the automotive type, with all gears of 
bronze, on steel shafts. Bearings are oil- 





Electrotype Ductility Machine 
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How well the surge blocks stand up to their job has 
an important bearing on hot oil pumping costs. And 
cast 4.6% Chromium-Molybdenum Steel has proved 
that it does lengthen block life, because it not only re- 
tains its strength after repeated heating and cooling, 
but has adequate corrosion resistance. 

In one refinery, for example, where high sulphur- 


CLIMAX FURNISHES 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


Can a steel add 400% to 
the life of any equipment? 


Chromium Molybdenum 


can and does. Investigate. 


content oil is pumped, changing to Chromium-Molyb- 
denum steel more than quadrupled surge block life. 

Complete data on Molybdenum steels especially 
suitable for refinery equipment is contained in Sec- 
tions 8 and 9 of our technical book, “Molybdenum in 
Steel”. These sections, or the complete book, will be 
sent you free on request. 


AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 


FERROMOLYBDENUM -« CALCIUM MOLYBDATE 


WE OE Yee: 


Be 
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less type, requiring no lubrication. Speed 
selection is virtually instantaneous, by 
means of a gear shift lever protruding 
from the gear-drive housing. 
Ruggedness, coupled with accuracy, 
is achieved by utilizing a bronze lead 
screw, with square threads free from 
sharp peaks, to avoid screw thread deli- 
cacy. A single lead screw occupies little 
space in the trough, and is above the 
water level so that agitation of the wa- 
ter, likely to impair observation of the 
braking point of the sample, does not 
occur. Being freely mounted at both 
ends, the lead screw is not subject to 
binding or cramping. stresses which 
would effect uniformity of pulling speed. 
After the carriage reaches the 150 cm. 
limit, it automaticaly disengages the 
lead screw, and comes to rest. 
Perfectly smooth travel of the car- 


riage to insure constancy of pulling 
speed, is attained by the use of Bakelite 
shoes riding against a pair of polished 
brass slides. 

A clutch engages or disengages the 
lead screw, controlled by the quick, 
simple movement of a hand lever. With 
the clutch disengaged, the cross slide 
can be manually shifted back to starting 
position, the operation taking just a few 
seconds. 

Readings can be taken up to 150 cm. 
The scale is divided in centimeters and 
milimeters, and the indicating pointer 
adjustable, so that it can be set to the 
exact zero position at the starting point. 

The machine can be suspended in a 
table top for flush mounting, often de- 
sirable; or can be suspended in a tank 
for circulating liquid to maintain con- 
stant temperature. 


THOMAS C.WILSON, inc. 


PIPE AND TUBE CLEANERS EXCLUSIVELY 


47-28 37th Street 
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Belt-Driven Mixer 
MIXING EQUIPMENT COMPANY 
Mixing Equipment Company, 
Rochester, New York, has designed a 
new V-belt drive for its top entering 
mixer. The new unit can be provided for 
use over open tanks, closed tanks, pres- 
sure or vacuum vessels and for attach- 
ment to standard size nozzles. 





Belt-Driven Mixer 


The unit provides ‘flexibility of drive 
by changing the sheave and pulleys or 
through a variable-speed pulley can be 
provided on the motor for 25 percent 
speed variation. Since the speed can be 
varied from 400 to 600 rpm this drive is 
suitable only for propeller-type impell- 
ers and not for turbines. 

The belt drive can be furnished with 
electrically conducting belts or with oil 
resisting belts. 

Shafts and impellers can be furnished 
in any material to meet requirements of 
material to be mixed and can be made 
from any machinable metal or alloy. 
Sizes range from 1 to 25 horsepower. 


Are Welding Control 
THE LINCOLN ELECTRIC COMPANY 


The Lincoln Electric Company, Cleve- 
land, has announced simplification of its 
dual continuous control system for arc 
welding machines which eliminates the 
need for meters showing volts and am- 
peres. The design has been accom- 
plished as a result of the accuracy pos- 
sible in current adujstments with dual 
continuous control in conjunction with 
self indicating pre-set dials. 

The welders have both the job se- 
lector and the current control calibrated 
and equipped with dials which indicate 
the type of work and the number of 
amperes for each setting. This enables 
the operator to secure highest quality 
welds and high welding speeds since he 
may vary both the slope and the volt- 
ampere curve and the amount of weld- 
ing current independently. 

Another feature of the control is that 
both voltage control and current con- 
trol are continuous. The combination 
provides thousands of combinations of 
voltage and current. Being continuous 
the control can be advanced or retarded 
in increments as fine as desired. 

An important advantage made avail- 
able by this design development is the 
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FOR YOU TO LICK 


How Taylor Instruments can help you 
win the fi ght you've got to win! 


USE TAYLOR INSTRUMENTS to help you lick a shortage of man- 
power that may be crippling your power to produce. 
Taylor Instruments are designed to relieve your human 
operators of much mere “watchman” work on processing 
operations. They automatically guard precision production. 
Using Taylors, even your unskilled operators can turn out 
skilled results. Taylor Instruments free your skilled operators 
for jobs where their skill is even more urgently needed. And 
Taylors relieve all your men of much of the strain of longer 
hours at high speed—a ‘“‘crack-up”’ danger threatening all 
industry. 


USE TAYLOR INSTRUMENTS to help you lick a shortage of ma- 
chines. Taylor Instruments can help your essential equip- 
ment to produce fast and well. You may not be able to get 
more equipment now, but you may be able to get more work 
now from the equipment you have. 


USE TAYLOR INSTRUMENTS to help you lick a shortage of 
materials. Many materials are scarce these days, and getting 
scarcer. Taylor Instruments should be doing a big job of 
waste-prevention for you—helping you get every possible 
use out of what you’ve got. If you’re using the substitute 
materials which are proving themselves such good soldiers in 
the fight, remember that the precision control made possible 
by Taylor Instruments is responsible for the very existence 
of many of these substitutes. 


USE TAYLOR INSTRUMENTS to help you lick high manufacturing 
costs. Where prices were “pegged,” as of July 29, 1941, 
manufacturers had to absorb future increases in labor and 
material costs. You’ve got to keep your production costs 
down, and keep them from increasing. You should be able 
to cut your production costs, by using Taylor Instruments 
to eliminate waste. Taylor Instruments can help you in- 
sure top quality at top speed, with minimum waste. 


USE TAYLOR INSTRUMENTS to help you lick shortage of time. 
Save time by speeding up your plant operations. You can 
save time safely, because Taylor Instruments eliminate the 
slow-down caused by human 
errors. Rely on Taylor Instru- 





ments to help do things right— 


and do them fast. The New Taylor Fulscope 


Controller, Protecting 
Taylor Instruments can help Produce ate Not 1 <f 5 
you now, when America needs Forms of Control 


your production. Call on Taylor 
oday. Tell us how we can help 
‘ou — fast. Taylor Instrument 
‘ompanies, Rochester, N. Y. 
lant also in Toronto, Canada. 


‘N AMERICA BY AMERICANS 
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abilty to positively reverse polarity. The 
location of the reversing switch has 
been changed to the position, (see illus- 
tration), formerly occupied by the me- 
ter, immediately above and between the 
self-indicating dials. Settings of the re- 
versing switch for “off,” “electrode neg- 
ative” and “electrode positive” are indi- 
cated by markings on a disc attached to 
the control box. 

Advantages of the new development, 
as emphasized by the manufacturer, in- 
clude (1). ability to set and read the cur- 
rent from the dial; (2), elimination of 
trouble and expense resulting from me- 
ter breakage; (3), elimination of meter 
in-accuracy after a few months use in 
service in the field; (4), availability of 
positive polarity reversal; and, (5), abil- 


“in A2 
8s Sure! 


« SAFE! 


ALWAYS INSTALL 


CONTROL 
EQUIPMENT 


H -W Type 850. Displace- 


ment Level Controller (Pat. No. 2263771) 








and other HANLON-WATERS Control 
Equipment is designed for maximum op- 
erating efficiency with ultimate economy 


for all control requirements. 





@ ASK THE MEN 
WHO OPERATE 
H-W EQUIPMENT 





information on all HANLON-WATERS Equipment 
available at representative nearest you 


HANLON-WATERS, INC. 


TULSA, OKLAHOMA 


New York, Chicago, nes, Philadelphia, St. Louis, 
Denver; Shreveport Lafayette, La.; Fort Worth, 
Heuston, Corpus Chiat, Longview and Odessa, Texas. 
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Lincoln “Shield-Arc” welder which pro- 
vides accurate current and_ voltage 
control. 


ity to quickly verify polarity by noting 
position of switch handle. 


Packing 


GREENE, TWEED & COMPANY 

A new asbestos packing for elevated 
temperatures has been added to the 
“Palmetto” line of packings by Greene, 
Tweed & Company, Bronx Boulevard 
at 238th Street, New York. 

This packing, known as Palmetto Cab 
Cock Packing, is braided from long- 
fibre Canadian asbestos yarn. Each 
strand is individually coated with dry 
graphite to retard fusion of asbestos and 
to provide an anti-friction wearing sur- 
face. Packing contains no liquid lubri- 
cant which might be boiled away. 

Palmetto Cab Cock Packing is in- 
tended for pumps and valves handling 
high temperature steam, oils and gases 
and also for expansion joints, furnace 
door grooves, locomotive cab cocks and 
many other applications. 


Valves 


THE EDWARD VALVE & 
MANUFACTURING COMPANY, INC. 


The Edward Valve & Manufacturing 
Company, Inc., East Chicago, Indiana, 
announces a hard surfaced integral seat 
globe stop valve for pressures to 1500 
pounds at 950° F. 

Carrying the trade name Intex (Inte- 








Edward Valve 


gral Seat Valves of Extra Value) these 
globe valves are specifically designed 
for high pressure and high temperature 
service and incorporate many unique de- 
sign features. The disk and integral seat 
are faced with Stellite, a high hardness 
alloy, which is extraordinarily resistant 
to both erosion and corrosion. Mini- 
mum weight with abundant strength 
has been accomplished by equalizing the 
distribution of metal around the body 
flow areas so that in heating and cool- 
ing there is no distortion. Disassembly 
is unusually easy, requires no special 
tools, and working parts are readily 
accessible. 

Edward Intex valves are available in 
1%4- to 2-inch sizes in socket welding, 
flanged or screwed ends. 


Insulating Cement 
BALDWIN-HILL COMPANY 


Baldwin-Hill Company, 567 Klagg 
Avenue, Trenton, New Jersey, has added 
a rust inhibitor to its B-H No. 1 insulat- 
ing cement. The inhibitor is recommend- 
ed as a means of preventing corrosion 
between the metallic surface and the 
cement. 

The product has an insulating effi- 
ciency up to 1800° F. When used on 
equipment which operates no higher 
than 1200° F. it can be reclaimed. It is 
adaptable for use on boilers, drums, 
walls, ducts, valves, flanges and forms 
a continuous blanket of jointless insu- 
lation which strengthens upon drying. 
It is- sufficiently elastic to absorb ordi- 
nary expansion and contraction without 
peeling or cracking. It can be applied 
without other than ordinary skill. 


Waterproofing Compound 


PRIMOID PRODUCTS 
CORPORATION 


Primoid Products Corporation, 103 
Park Avenue, New York,. is offering 
Primoid standard, one of four com- 
pounds for sealing concrete, brick, stone 
and other types of masonry against 
moisture and leakage. 

Primoid Standard is a clear rubber 
base liquid which may be either sprayed 
or brushed. It penetrates the surface 
to provide waterproofing and adheres 
to the surface. It is not..affected by 
temperature. 

It can be used to prevent corrosion 
as a coating for iron and steel as it is 
resistant to oils, alcohol, brine, acids 
and other chemicals. 


Concrete Paint 


THE WILBUR & WILLIAMS 
COMPANY 


A concrete protective covering de- 
signed to provide a dust-proof finish 
resistant to oils, greases, alcohol and 
certain chemicals, designated Dye-Crete, 
has been announced by The Wilbur & 
Williams Company, Park Square Build- 
ing, Boston. 

In application, a stain designed to 
penetrate into the concrete, becoming 
a part of it, is first applied to the floor. 
Secondly, a synthetic enamel designed 
to adhere solidly tothe stained con- 
crete, unaffected by nfoisture, lime or 
corrosive influences, is applied, provid- 
ing a glossy finish. As the concrete 
wears down, it remains the same color 
to the depth of the stain penetration. 

The stain and the enamel coating, 
designated Defensite coating, are avail- 
able in tile red, battleship grey, club 
green and chestnut brown. 


Refiner & Natural Gasoline Manufacturer—V ol. 21,.No. 1 




















erence for generations. 





where Ask for Catalog K . 





Semi-steel Valves 


They hold pressures up to 300 Ib. gage—whether handling ammonia, 
Freon-12, methyl chloride, CO. or natural gas, at normal or low tempera- 
tures. Only in Frick valves do you get the patented high-angle seat, 
alloy-faced button, and easy repacking which have given them the pref- 
. Full range of sizes, Y%4" to 14”. Screwed 
valves up to 2”. Stocked by Frick Distributors in principal cities every- 





Your copy is waiting: Write to  FRICK a ce Pa. 

















Latest data and design methods in 
fractional distillation 

Here is a helpful, basic treatment of fractional distillation 

principles and practice, thoroughly revised and brought up 


to date to keep abreast of growth and developments in the 
petroleum and synthetic chemical industries. 


ELEMENTS OF 
FRACTIONAL DISTILLATION 


By ROBINSON and GILLILAND 
Massachusetts Institute of Technology 


Third Edition, 267 pages. illustrated, $3.00 


This sound, introductory treatment covers the analysis of 
distillation problems from the standpoint of physical chemistry. 
It presents qualitative aspects from the standpoint of the 
Phase Rule and deals with the mathematical analysis of 
rectification and its application to still design. 


Quantitative aspects also are covered, and a number of 
carefully selected examples are given of the application of 
principles to standard industrial distillation problems, includ- 
ing those of the petroleum and synthetic chemical industries. 


Send orders to 


THE GULF PUBLISHING COMPANY 


P, O. BOX 2608, HOUSTON, TEXAS 
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Publication 


















SPEED UP 


and Save Steam 
with Sarco 
Steam Traps 


If heat extraction is im 
tant, Sarco No. 9 will do 

the 4tick, It utilizes more 
of the heat furnished pi 
any other kind of steam 
trap. Catalog No. 250. 


* 
Where a heavy load re- 


quires instant remov. of 
_ all condensation pr 





SARCO COMPANY, 


475 Fifth Avenue 
ee ee ee ee | SARCC 


INC 
New York, N. Y 


>) CANADA LTD., FEDERAL BLOG... TORONTO 
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ON HIGH 
MAINTENANCE 
COSTS 





For Example: 


DE-SCALING WATER-COOLED 
EQUIPMENT SAFELY 


Are you looking for methods that 
many refiners and producers are 
successfully utilizing to increase 
operating efficiency and keep 
“thumbs down” on maintenance 
costs? Then investigate what Oakite 
cleaning materials can do for you! 


For example, by de-scaling Diesel 
cooling systems, water-cooled com- 
pressors, condensers, coolers and 
heat exchangers with Oakite Com- 
pound No. 32, you can definitely 
count on securing (1) greater safe- 
ty, (2) time saved, (3) superior 
results, and (4) lower cost. Due to 
its vigorous yet SAFE scale-dis- 
solving action, this specially de- 
signed material speedily removes 
lime-scale deposits to restore nor- 
mal heat transfer. Method is easy 
. . . no dismantling of equipment 
required. NEW, FREE, 24-page 
manual gives details. 


Save 


Time : Money 


ON THESE JOBS, 





On other jobs, too, such as salvage 
cleaning, drum washing, paint stripping, 
steam cleaning, let Oakite materials 
save you time and money! Write today. 


OAKITE PRODUCTS, INC. 
50B THAMES STREET, NEW YORK, N. Y. 


Representatives in All Principal Cities of the 
United States and Canada 
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m BUSINESS NOTES 4 


Coolidge Sherman has been appointed 
eastern sales mana- 
ger for Allegheny 
Ludlum Steel Com- 
pany, Pittsburgh. In 
this capacity he will 
as as coordinator of 
sales for all districts 
of eastern seaboard, 
with offices in Birm- 
ingham, Atlanta, 
Philadelphia, New 
York, Springfield, 
Massachusetts, and 
for distributors in 
these territories. 

_He has been asso- Coolidge Sherman 
ciated with the com- 
pany since graduation from Yale Uni- 
versity in 1916, when he joined the Lud- 
lum Steel Company. From 1922 until 
1930 he was sales manager in the Cleve- 
land district. From 1930 until the merger 
with Allegheny Steel Company in 1938, 
he was assistant to the president. Pre- 
vious to the recent appointment he was 
manager of valve steel sales. 


The distinguished service award of the 
American Society of Refrigerating Engi- 
neers for 1941 went to William L. Ship- 
ley, chairman of the board of the York 
Ice Machinery Corporation and a past 
president of the association. Presenta- 
tion was made at the annual meeting in 
St. Louis, December 3, “in recognition 
of his leadership and outstanding effort 
in developing and bringing into success- 
ful use the ‘York Plan,’ a cooperative 
plan for coordinating the community’s 
civic and industrial activities in the in- 
terest of the National Defense Pro- 
gram.” 

The “York Plan” was created by the 
defense committee of the Manufacturers 
Association of York. This committee 
was appointed in July, 1940, to study the 
problems which were arising at York as 
a result of the expanding defense pro- 
gram, and to investigate not only their 
effect on the community but how the 
community as a unit could best function. 
Out of this study came the “York 
Plan” which has been called the out- 
standing plan for cooperative activity de- 
veloped during this emergency. The 
plan has received wide recognition, is 
described by Office of Production Man- 
agement in its official bulletin number 5, 
“Farming Out Methods.” 


D. W. Haering and Company, Engi- 
neering Building, Chicago, has doubled 
the space occupied since moving to 
these quarters last July. In addition 
complete new service laboratory facili- 
ties have been installed in the plant at 
2308 South Winchester Avenue, Chi- 
cago, and the laboratory facilities at 
West Monroe Street in the same city 
are now devoted exclusively to research. 


Recent personnel changes and addi- 
tions include the promotion of H. C. 
Daggett formerly eastern division man- 
ager to general sales manager. Appoint- 
ment of Nat Bailey, formerly chief 
chemist of Waukegan Coke & Chemical 
Company, as research chemist in Chi- 
cago, and addition of Tom Palen and 
Jarvis Johnson as chemists in the Chi- 
cago service laboratory. Dr. Dyer B. 
Lake has been placed in charge of the 
New York service laboratory. F. H. 





Wright has been promoted to manager 
of the Chicago Winchester Avenue unit 
and O. R. Borngesser placed in charge 
of the Wichita service laboratory. D. R. 
Walser has been promoted to Chicago 
District managership, C. Erb to 
Wichita, Kansas district manager and 
E. H. Snyder to Houston district man- 
ager. 

George Perry has been appointed 
West Coast manager with P. A. Dobson 
now in charge of Los Angeles terri- 
tory and Joseph Paulson is in charge 
of Portland, Oregon, and surrounding 
area. G. Knight-Smith has been placed 
in Dallas, E. M. Lloyd in Baltimore, 
Walter Beschenbossel in Minneapolis, 
and R. C. Rohrdanz, former superin- 
tendent of Shelley Refining Company, 
has returned to active service for Haer- 
ing in the Houston territory. 


Frank W. Mrazek has been placed in 
charge at New Orleans, and W. S. 
Nathan has been added to the Mil- 
waukee staff. C. French and G. Conrow 
have been added to the Chicago service 
staff. W. F. Renner of Red Springs has 
been placed in charge of North Carolina 
operations. 


The Barrett Company, 40 Rector 
Street, New York, has been consolidated 
with its parent company, Allied Chemi- 
cal & Dye Corporation as of December 
1, 1941. All business thereafter will be 
conducted under the name of the latter 
company. The announcement further 
states: “All contracts will be performed 
by the successor company and except 
for the change in name operations will 
be conducted as heretofore by the same 
personnel.” 


Three new assistants have been added 
to the staff of J. F. McNamara, sales 
manager of The International Nickel 
Company, New York; W. J. Calran, H. 
D. Teitz and E. A. Turner. The titles 
of manager, engineering sales and man- 
ager, sales promotion, the latter held by 
Tietz, have been abolished and each of 
the appointees is an assistant to the 
sales manager. 


H. E, Searle, who has been manager, 
engineering sales for the Monel depart- 
ment, has been given another position 
in nickel sales and will assist in the de- 
velopment of precious metal sales. 


C. J. Bianowicz has been named head 
of the chemical section of Monel sales 
to succeed E. A. Turner. 


Walter Geist, vice president of Allis- 
Chalmers Manufacturing Company, Mil- 
waukee, has been elected a director of 
York Ice Machinery Corporation, York, 
Pennsylvania. » 


As a commemoration of a century of 
being in business, E. B. Badger & Sons 
Company, Boston, has published a 
booklet, “A Century Ago,’ which is 
made up largely from the memoirs of 
Erastus Beethoven Badger, who as a 
youth was “bound out to” the firm 
founded by William D. Rice and 
Nathaniel Jenkins, coppersmiths. 


Young Badger became an apprentice 
in 1844, three years after the partner- 
ship was formed. Later he wrote his 
memoirs, which are replete with the 


Refiner & Natural Gasoline Manufacturer—V ol. 21, No. 1 





ee 

































The Th 
with the 














You can save yourself money and trouble by using 
W-S High Pressure High Temperature Forged 
Steel Fittings even where pressures and temper- 
atures are only moderate. It has been proved that 
their longer life under such conditions outweighs 
the additional cost. But more important, you will in- 
sure yourself against breakdowns and replacements 
in future months when all kinds of fittings may 
be a lot more expensive and a lot harder to get. 

W-S Forged Steel Fittings in both welding and 
screw end types are available from distributors’ 
stocks in a wide range of sizes and pressure ratings. 
The Watson-Stillman Co., Roselle, New Jersey. 


: Write us for 
; Bulletin A-3— THEN call 


your nearest Mill 
NOW! 


Supply Distributor 









Weston Thermometers are available in both 
angle and straight stem types, with stainless 
steel stems from 2” to 24”, and scale diameters 
up to 6”, Accuracy guaranteed within 1% for 
the industrial types .. . 4% of 1% for the 
laboratory type. Booklet containing complete 
information gladly sent on request. Weston 
Electrical Instrument Corp.,655 Frelinghuysen 
Avenue, Newark, New Jersey. 


WESTON 
we rs0n- _ Itt Hs an WW Mill + WERMOMETERS 
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Get This 


REPAIR 
NECESSITY 


to help maintain 
production schedules 





F. 





Today, more than ever, it is essen- 
tial to make equipment repairs 
quickly and securely to avoid in- 
terruption to production sched- 


ules. With Smooth-On No. 1, you | 





way of living in Boston a century ago. 
With thewexception of its first three 
years some;member of the Badger fam- 
ily has been active in the affairs of the 
concern since its founding. The firm be- 
came E. B. Badger & Son in 1879. 


A significant paragraph at the con- 
clusion of the several pages of quota- 
tions from the memoirs of the founder 
is this: 

“An old and still to be cherished 
American custom is kept alive in this 
transition from a coppersmithing firm of 
1841 with a relatively local business to 
an engineering, manufacturing and con- 
struction company of 1941 serving 
chemical processing and _ industrial 
plants in every part of the world.” 


Ralph J. Lundrigan has joined the 
sales staff of Cochrane Corporation, 
Philadelphia, to supervise sales of the 
new Cochrane-Becker high-pressure 
condensate-return system. 


The twenty-fifth anniversary of Key 
Company, East St. Louis, Illinois, was 
celebrated December 15, 1941, with a 


| series of conferences of all district repre- 





can seal cracks in machinery cast- | 


ings, stop leaks in pumps, heaters, 
pipe lines, etc., and tighten loose 
parts of apparatus and fixtures 
speedily, without dismantling of 
apparatus, and without requiring 
new parts. 


A can of Smooth-On will 
return its cost many times 
over at each use, and the 
repairs are lasting. Obtain- 
able in 7-oz., 1-lb. and 5-Ib. 
cans or 25-lb., 100-lb. kegs 
from your supply house, or 
if necessary from us. 


FREE 


40-Page Handbook 


Full of helpful suggestions for 
speedy, cost-saving repairs 








SMOOTH-ON MFG. CO., Dep. 11 
570 Communipaw Ave., Jersey City, N. J. 


Please send SMOOTH-ON HANDBOOK, 


Do it with 
SMOOTH-0 





sentatives and department heads and a 
banquet at St. Louis. 

The company’s first product was a 
one-piece hand-hole-closure cap _ for 
water-tube boilers. This was adapted as 
a closure plug for the old Burton crack- 
ing stills. With development of high- 
pressure tube stills the company de- 
veloped its line of return-bend fittings. 

R. L. Dutton has been president since 
the company was founded. The late 
Fred E. Key, a co-founder, was vice 
president in charge of production until 
his death three years ago. 


J. E. Lonergan Company, Philadelphia, 
this year celebrates its seventieth anni- 
versary. 

The business was established in 1872 
by John E. Lonergan at Second and 
Race streets in the heart of historic old 
Philadelphia, almost in the shadow of 
Independence Hall, near Old Christ 
Church and the Betsy Ross House. 
There the greatly enlarged, modern 
plant still is located. 


Joseph A. Sullivan has been promoted 
to advertising manager for Chicago 
Pneumatic Tool Company. Since 1935 
he has been assistant publicity manager 
and had charge of all sales literature in 
behalf of the company’s varied line of 
products. 

Sullivan first joined the company in 
1928 and until 1932 was in charge of the 
direct-by-mail division of the publicity 
department. From 1932 until 1935 he 
was with F. W. Dodge Corporation as 
copy chief for Sweet’s Catalog Service. 
The promotion follows reorganization 
of the sales promotion and advertising 
departments, which were combined with 
Leslie S. Gillette as sales development 


manager, under whom Sullivan will 
work. 
Harry S. Wilson, who has been 


works manager for Jessop Steel Com- 
pany, Washington, Pennsylvania, has 
been elected vice president and will 
have charge of operations. After join- 
ing the concern in 1905 he worked in 
the chemical laboratory, the crucible 
melting department and in the sheet 
steel division before becoming works 





manager in 1931. He is the fifth direct 
descendant of the Wilson family to 
work continuously for Jessop Steel 
Company and its parent company in 
Sheffield, England, since 1874. 


E. R. Gross has been named manager 
of the El Paso branch of the Chicago 
Pneumatic Tool Company. He succeeds 
E. J. Coughlin, who was killed in an 
automobile accident in October. Gross 
joined the El Paso branch as a sales- 
man in 1929. He went to the Los An- 
geles office in 1933 and returned to 
El Paso in 1937. 


Frank W. Rowe, who was general pur- 
chasing agent for Johns-Manville Corpora- 
tion for 23 years, has retired under the 
plan adopted by the company July 1, 1941. 
Since the plan was announced 96 percent 
of its employes have signed the voluntary 
agreement, which provides for a retire- 
ment income at the age of 65 for all em- 
ployes on the regular payroll two or more 
years, regardless of annual earnings. 

For the past two years Rowe, who is 72 
years of age, has been purchasing consul- 
tant for the company. He came to the 
organization in 1914 from General Elec- 
tric Company, where he was purchasing 
agent. 


Downingtown Iron Works, Downing- 
town, Pennsylvania, recently set up a sep- 
arate division for the manufacture and 
design of heaters, coolers and condensers. 
This Heat Transfer Division is_ being 
housed in its own building and is under 
the direct supervision of men having long 
experience in the design and fabrication of 
heat exchangers. 

Manager of the new division is R. M. 
Armstrong, in charge of design and sales. 
Assisting is F. J. O’Sullivan. Downing- 
town’s consulting metallurgist, Dr. T. H. 
Nelson, will collaborate on problems in- 
volving unusual metallurgical problems. 

Products of the new division will in- 
clude: steel and alloy heat exchangers for 
various process heat transfer applications, 
including heaters, coolers, condensers, etc. 
In addition a specialty is made of hot 
water heaters, brine coolers and refrigera- 
tion exchangers. 








If you need dependable Turbine re- 
pairs in a hurry, call us. We are com- 
pletely equipped to repair and dy- 
namically balance turbine rotors and 
any High Speed rotating elements in 
our modern shops. 

25 Years Successful Experience 
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